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e “AMBUL-AID” — TRAINING WALKER 


The ONE Walker that can be used for every type patient. New 
Design. Crutches laterally and vertically adjustable by finger-tip 
control. Wheels have brakes. Each wheel swivels independently or 
locks in parallel position — giving the walker lateral stability when 
needed (for performing swing through gait, etc.). Adjustable in 
height. Substantially constructed — entirely of aluminum. Order by 
Catalog Numbers: 


PC 2340 Ambul-Aid Adult Size complete ___.___-_-- = $176.50 
PC 2342 Same — less hip strap and abductor rods ______-_ $165.50 
Also available in Child Size (at $6.00 below price of Adult Walker) 





e THE NK EXERCISE UNIT MODEL 100 


... was developed for effective administration of progressive resist- 
ance exercises to the important knee joint muscle groups. It con- 
sists of a table (30 x 36 x 30” high), one resistance arm for weights, 
one exercise arm and an ROM indicator. The angle between the arms 
is adjustable—therefore maximum or minimum resistance can be 
given at any point in the range, and a variety of resistance patterns 
can be obtained. This unit may also be used for BK amputees or 
BK fracture cases. An efficient and time-saving adjunct to any PT 
program. Used in many leading hospitals and rehabilitation centers. 
Order by Catalog Numbers: 


PC 2251A NK Exercise Unit Standard Model 100 _____-_-___ $179.50 
PC 2251F NK Folding Model 200 with folding table 
for wall attachment _____-------- iain _. $179.50 





e THE NEW PRESTON CATALOG +1058 


Your one comprehensive guide in the selection of all your 
requirements — whether for a single item or a complete 
installation. Preston friends across the nation and in all 
parts of the world look to our catalog as their one conven- 
ient ordering source for all Physical Medicine and Rehabili- 
tation Equipment. It describes today’s most Complete Line: 
Equipment for Rehabilitation, Exercise, Hydrotherapy and 
Electrotherapy. Also Diagnostic Apparatus, Traction Devices, 
Cerebral Palsy Furniture, Wheelchairs, Walkers, Lifters, 
Crutches and Self Help Devices. 


Write for your free copy today. 


Layouts and lists of suggested equipment for 
new departments are available free of charge. 





Aut your needs poled WET VIS Lo) N Ao) 1 


by ONE reliable source 


175 FIFTH AVENUE, NEW YORK 10,N. Y. 








ORTHO-THERAPY 


A New Word 
>A New concept 
‘in Hospital beds 







































-. Two years of research and clinical application 
are behind this announcement. Now — 
significant evidence introduces a new phase 
in the therapeutic treatment of cardiac 
complications, post surgery, geriatrics and 
general physical therapy — utilizing the 
functional applications of the new 
“Ortho-Therapy” hospital bed. 


Versatile and adaptable 5 ‘ 

. the “Ortho-Therapy” J 

bed applies the proven 
therapeutic principles of -4 
physical medicine 

by placing the patient + 

in the best possible Se 
positions for exercising # 
and rehabilitation. § 

Aids in balance and 
co-ordination . . . promotes 
natural circulation and 
gravity drainage. In 
effect “helps to get the 
patient on his feet earlier. ‘a 
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‘hy 
p sea 


Sap 


Special featu res:= 


A full range of adjustments, : % E 
from 10° Trendelenberg:s ie 
to 90°, is possible by >: aaegr 
either operator or patient,*¥ 
with just the press of “\* 
a switch. Improved low *3: 
height of only 18 incheSe ; 
— Complete line o Se ” 
accessories. 


"RAN KLIN™ 


HOSPITAL EQUIPMENT CORPORATION 


116 Academy Street Newark, New Jersey Telephone: MArket 2-5187 
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Therapists Depend on Rehabilitation Products 


—The Place To Go For The Names You Know 


Here are items from R/P’s sents line of tested therapeutic and exercise 
equipment —items from every leading manufacturer. You can be sure of 
the service, quality and economy you want when you deal with R/P. 


) Rolifast Bicycle Exerciser 


Helpful in rehabilitation of post-operative hip, knee and other lower ex- 
tremity disabilities. Height of seat easily adjustable for adult or child. 
Variation in riding effort is simple and instantly controlled with an ad- 
justable resistance roller. 

No. 2200 — Rollfast Bicycle Exerciser..................... Each $62.50 


} Gold Finish Iron Dumbbells 


New, streamlined dumbbells aid progressive muscle development. Com- 


fortable round hand grip. Ends are flat for easier storage. Attractive gold 
fini 


No. 2352 — 1 Ib. size, pr...$ .66 No. 2352D — 10 lb. size, pr...$ 6.60 
No. 2352A — 3 lb. size, pr... 1.98 No. 2352E — 15 lb. size, pr... 9.90 
No. 23528 — 5 lb. size, pr... 3.30 No. 2352F — 20 lb. size, pr... 13.20 
No. 2352C — 8 lb. size, pr... 5.28 Minimum order 10 lbs., assorted 





) Exer-Ball 


A comfortable hand exercise ball with finger ring. Prevents ball from 
falling during finger extension. Made of long-lasting soft vinyl sponge. 


No. 2699 — Soft Hoe ST) OS a $12.50 


a. — oo someon im 3 Gos. lots... .... 2s. e ee 


> Big-Grip Exerciser 


Develops hand and forearm muscles. Contoured polystyrene grips for 
secure and comfortable grasp. Available ia four ‘“‘strengths.”’ 





No. 2698 — 10 lbs. compression. Doz........................$18.00 
No. 2698A — 15 lbs. compression. Doz........................ 18.00 
No. 26988 — 30 lbs. compression. Doz........................ 18.00 
No. 2698C — 60 lbs. compression. Doz........................ 18.00 He 
No. 2698D — Set of four, one of each compression............... 6.40 


Gold Finish lron Dumbbells 
a Terry Wrist Exerciser 


Inexpensively priced—perfect for developing arm, wrist, hand and fingers. 
Compact size provides grip by whole hand or individual fingers. High 
quality blue steel with comfortable hand grip. 


No. 2695 — Terry Wrist Exerciser, 39 lbs. compression. Dozen. .$ 7. 
No. 2695A — Same, but 85 lbs. compression. RS ee 7.80 


) Spring-Loaded Dumbbell 


Provides graded resistance for biceps, forearm and wrist. 3-center springs 





remove easily and offer 15 lbs. compression per spring—maximum 75 lbs. Exer-Ball ae — . 
Smooth cast iron. Wt. per pair 5% Ibs. 
No. 2696 — Spring-Loaded Dumbbell. 6 prs....................$20.40 

MN Pte oe 5 kine xa 5 


‘ Giant Power Hand Grip 


Offers maximum grip tension—operates smoothly and evenly. Has 6 
Giant Power nickel-plated steel springs and 2 non-slip wooden grip 
handles. Springs easily removable to vary grip tension. : ocean ; 
No. 2703 — Giant Power Hand Grip. Dozen................. $25.00 Spring-Loaded Giant Power 
Dumbbell Hand Grip 








Order now... 


Rehabilitation Products| 


A Division of American Hospital Supply Corporation, 2020 Ridge Ave., Evanston 22, Iilinois. 


Regional Sales and Distribution Centers 
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THE NATURE OF CARDIOVASCULAR CONDITION 
IN NORMAL HUMANS (Part 4) 


THOMAS KIRK CURETON, Ph.D., F.A.P.H.A. 


CARDIOVASCULAR COMPONENT IV — CARDIOVASCULAR 
Fitness IN HARD ATHLETIC EXERCISE 


The Meaning of Oxygen Resources 


When one works at a task, oxygen is required to 
do the work. If the work is at a fast pace, the ability 
to take in enough oxygen into the blood to supply 
the need may not be great enough; then fatigue de- 
velops very rapidly. First of all, this is a matter of 
circulation. It is only the circulating blood through 
the lung capillaries which takes up the oxygen from 
the alveoli of the lungs. Fast circulation is a great ad- 
vantage. Calculations show that it is worth vastly 
more than qualitative differences in the blood itself. 
Then, secondly, there is the transfer of oxygen from 
the capillaries to the working cells of the muscles. 
This is regulated by the difference in partial pressure 
of oxygen in the tissues compared with that in the 
capillaries of supply, modified by fat, body water 
and other factors. Thirdly, the breathing must be ad- 
equate in tasks which last longer than a minute or so. 

The first resource is the oxygen immediately 
available to the working tissues. This comes through 
the capillary walls deep down within the tissues and 
bathes the cells. In the blood this oxygen is carried 
as oxyhemoglobin. 


The second resource is then the reserve oxygen 
bound in combination with hemoglobin of the red 
blood corpuscles. As more and more need develops, 
more and more oxygen separates from the red cor- 
puscles, where the partial pressure difference indicates 
that it is needed. 

The third resource is the oxygen in the lungs, 
taken in by breathing. We usually measure the oxy- 
gen which disappears out of the fresh air breathed in 
—taking this as the difference between the per cent 
oxygen in the expired air and the inspired air, with 
careful correction for equivalent volumes and atmos- 
pheric conditions. This is the technique of gas an- 
alysis. It requires trained technicians to collect the gas 
in Douglas bags, to sample it in collection tubes, to 
meter it and correct the volume to standard conditions 


*Professcr of Physical Education, Director of the Physical 
Fitness Research Laboratory, University of Illinois. 
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of temperature and pressure, and to analyze it by 
Haldane technique. 

The total oxygen is the intake oxygen plus the 
oxygen drawn from the hemoglobin, commonly called 


intake + debt oxygen. This is the total to be drawn 
upon to accomplish work.****°°™" 


The Prediction of Athletic Records in Endurance 
Events 


A. V. Hill and R. M. Sargent, about 1926,” 
demonstrated that there was a systematic relationship 
between the speed of running and the oxygen con- 
sumed. They concluded that the oxygen cost of run- 
ning increased at the 3.8th porver of the athlete’s vel- 
ocity. More recently, Dr. Franklin Henry has com- 
piled all of the available data and has suggested a 
slightly more accurate formula (Research Quarterly, 
May, 1953, p. 169-175) .** The predictions are based 
on calculating the “Oxygen Requirement,” a term 
devised by Dr. A. V. Hill in the beginning of the work. 
By “Oxygen Requirement” we mean all of the oxy- 
gen (both intake and debt) divided by the time of 
the work. This gives an average rate of using oxygen. 
It is an indirect way of estimating the velocity of the 
circulation, which is roughly proportional. 

Since the oxygen intake capacity of the body is 
definitely limited, this determines the continued sup- 
ply. If work is faster than the oxygen intake at the 
mouth, then over-draft is made upon the oxyhemo- 
globin reserves and an oxygen debt is developed. Both 
the mouth intake supply and the oxygen debt reserves 
may not be enough to supply the need, then fatigue 
quickly develops. Henry suggests that any running 


**Henry’s equation is: 


Running Speed = 


9.6—(5.7 e—0.1037Y) + (9.5 e—0.575Y) 
(Yds/Secs) 


Y=Oxygen Requirement in L/Min. 


2°T. K. Cureton, “Heart Minute Volume in All-Out Maximal 
Endurance Exercises,” Am Jour Physiol. 163:706-707, Dec. 
1950. 

2°T, K.- Cureton, “Treadmill Tests of Maxinial Circulatory- 
Respiratory Capacity and Metabolic Efficiency,” Proc. Am. 
Assn. for Health, P.E. and Reé., 151-154, 1950. 

%°F. M. Henry, “Aerobic Oxygen: Consumption and Alactic 
Debt in Muscular Work,” Jour’. of: Applied Physiol. _B;427- 
438, Jan. 1951. 

314. V. Hill, “The Physiological Basis of Athietié Records, ” 
Scientific Monthly, 409-423, Oct. 1925. «= °~ 

**R. M. Sargent, “Relations Between Oxygen Requirement 
and Speed in Running,” Proc. Royal Society of London, 
B. 10:100, 1926. 
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speed over four yards per second will usually develop 
an “oxygen debt.”. This means that oxygen will be 
depleted from the blood and other tissues, inducing 
feelings of distress, and such deficiency must be paid 
back before the person feels all right again. 

Cureton” developed a second method, instituting 
a single test, with considerable economy of adminis- 
tration. From measuring the oxygen intake capacity 
during an all-out run in L./Kg. and the rate of devel- 
oping an oxygen debt in the same run, a formula 
enables the calculation of time (predicted) of the 
run. The formula is: (for 10 Mi./Hr. and 8.6% 
grade) 


TIME OF ALL-OUT 
TREADMILL RUN — 0.75 (02 Intake in L./Kg.) — 0.46 
(Rate of 02 Debt in L./Min./Kg.) 


(in Standard Score) 





Predicted Times By Cureton’s Equation Related to Actual 
Times of All-Out Treadmill Run. 


Fig. 18 





Fig. 19 
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Fig. 20 


Jesse Owens in All Out Treadmill Test at 40 Years of Age 
Jesse Owens exhibited fairly poor fitness in the all-out 
treadmill test and the associated Oxygen Intake and Debt 
measurements when he took this test at the Univ. of Illinois 
at age 40. His response to this and to the tests was to start 
a serious campaign to improve his fitness. He accomplished 
this in no small degree and then toured India demonstrat- 
ing in dozens of exhibitions his ability as a sprinter and 
runner. It is interesting that he could lose so much fitness 
and then regain it in about a year of progressive training 
work. 


After the run is made, the gas analyzed and the 
values substituted into the equation, the calculated 
standard score result can be looked up in our table 
for the predicted time of the run (p. 328, Physical 
Fitness of Champion Athletes) .*** (Cf. Table VII). 

This method does not necessarily determine the 
maximal oxygen intake which may be possible under 
any condition whatever, because there is an optimum 
pace for each individual in running. The oxygen in- 


***Published by University of Illinois Press, 1951. 

This equation gives an excellent “accounting” of the run 
in terms of oxygen because the multiple R of prediction 
is 0.97 + 0.17 mins. It is important to note that the 
scale for the rate of oxygen debt is converted by sub- 
tracting the table value from 100 S.S. Unless this were 
done the sign between the items would be minus. 

The equation means that the oxygen used in the run is 
the main component, weighted 0.75 compared to 0.46 for 
the rate of oxygen debt per Kg. of body weight. The ox- 
ygen debt alone is worthless as calculations showing 
Cureton’s work. The top runner does not run up a large 
oxygen debt but may usually run up a smaller one be- 
cause he runs more economically, which serves to keep 
the oxygen debt down to a lower level. In other words, 
the trained runner builds up his internal distress of ox- 
ygen deficiency much more slowly than an untrained 
person. 
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TABLE VII 
RESULTS OF TESTING GILBERT DODDS 
HEART SIZE AND ENERGY METABOLISM MEASURES IN ALL-OUT RUN, 10 MI./HR., 86% GRADE 
Oxygen intake Oxygen Debt Total 02 Time 
Time Mins 
8.8. Net* Gross Gross Net Gross Gross Net Gross Gross of Run and Heart 
%ile L/Min L/Min L/Min/Kg L L L/Kg L L L/Kg (Mins) Secs Size** 
100 «4.21 «645205610 «1659 = «23.58 «= 3684.28 = 3259489 3.90 3:54 26.05 
95 4.01 4.32 0522 15.79 22.65 352 23.16 31.27 468 3.72 3:43 23.49 
90 3.90 4.16 0499 14.99 21.72 336 22.06 29.95 447 3.65 3:39 20.93 
85 3.61 3.92 0476 14.19 20.79 320 20.95 28.62 426 3.38 3:23 18.37 
80 3.41 3.72 0453 13.39 19.86 304 19.84 27.31 405 3.20 3:12 15.81 
15 3.21 3.52 0430 12.59 18.93 .288 18.73 25.99 386 3.02 3:01 12.03 
70 3.01 3.32 0407 11.79 18.00 272 17.62 24.67 363 2.84 2:50 10.69 
65 2.81 3.12 0384 10.99 17.07 .256 1651 23.35 342 2.66 2:49 8.13 
60 2.61 2.92 0361 10.19 16.14 .240 15.40 22.03 321 2.48 2:29 5.57 
55 2.41 2.72 0338 9.39 15.21 .224 14.29 20.71 300 2.30 2:18 3.01 
50 2.21 2.52 0315 8.94 14.28 .208 13.18 19,39 .279 2.12 2:07 1.45 
45 2.01 2.32 0292 7.719 13.62 192. 12.07 18.07 .258 1.94 1:56 —1l1.11 
40 1.81 2.12 0269 6.99 12.42 176 10.96 16.75 237 1.76 1:46 —3.67 
35 161 1.92 0246 6.19 11.49 160 9.85 15.43 216 1.58 1:35 —6.33 
30 1.41 1.72 .2223 5.39 10.56 144 8.74 14.11 195 1.40 1:24 —8.89 
25 121 152 0200 4.59 963 128 163 1279 174 122 1:13 —1145 
20 1.01 1.32 0177 3.79 8.70 112 6.52 11.47 153 1.04 1:02 —13.01 
15 81 1.12 0154 2.99 ye | 96 5.41 10.15 132 86 752 —15.57 
10 61 92 0131 2.19 6.84 80 4.30 8.83 All 68 41 —18.13 
5 Al 712 0108 1.39 5.91 64 3.29 751 .090 50 7:30 —20.69 
0 B | 52 .0085 59 4.98 48 2.18 6.19 .069 32 19 —23.25 
M 2.21 2.52 0315 8.59 14.28 208 13.18 19.39 279 2.12 2:07 1.45 
Sigma 68 68 0077 2.68 3.1 0548 3.70 44 073 59 36 8.55 
N 36 34 36 35 33 33 33 33 33 36 36 114 
Range 1.26-- 1.61-- .0497-- 3.33-- 8.52-- .364-- 7.23-- 12.00-- 414-- 1.28-- 1:17-- —23.7 -- 
3.73 4.15 0161 16.26 20.76 100 21.06 27.35 152 3.30 3:18 +198 
* “Net” means the gross value minus the sitting metab olism. “Gross” includes the sitting oxygen. 
** Figures are in terms of +% on the Ungerleider-Clark Tables. 








take is usually a bit higher in all-out cycling and 
somewhat less in all-out swimming. If the muscles 
are weighted heavily, as in weight bearing, the oxygen 
intake may be somewhat reduced. All we can say is 
that the result indicates what the individual could do 
on the particular test at that pace. Some subjects can- 
not run hard without tensing up greatly, thereby re- 
ducing their oxygen intake and building up their ox- 
ygen deficiency relatively more quickly. 

It has been our practice to collect all of the gas 
during the run in one bag, and limit the test to that 
amount of running. This makes for great economy in 
the administration of the test. The recovery oxygen 
may take one, two or three bags for collection during 
a half-hour period. We very frequently limit this col- 
lection time to 15 minutes, with very small error. A 
study of the build-up of the oxygen intake during 
each minute of a run, by using a series of smaller bags, 
shows that the intake gets greater up to about two- 
thirds of the way through the run. Then the subject 
begins to get inefficient. This causes the oxygen in- 
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take curve to go downward, indicating that he is get- 
ting less oxygen per minute than while at the peak 
of his efficiency. Tensing, grimacing, and wobbling 
may be observed. The stride may shorten and increase 
in pace a bit. All of this hurts circulation, and since 
the oxygen intake depends upon the amount of blood 
that can go through the heart-lung circuit, there may 
usually be reduced oxygen intake because the tension 
hurts the circulation. Only the very expert runner, 
who can run “ballistically” even though he is tired, 
is able to keep his oxygen intake curve sloping up- 
ward. (Cf. Fig. 21) 


High Oxygen Intake Needed for Efficiency in 
Hard Work 


In an easy task efficiency is greater if the oxygen 
used is relatively small. When the task is hard enough 
to tax the body (develop 3 liters of 0: debt or more) 
then the greater the intake of oxygen the greater is 
the efficiency in terms of lasting longer. The smaller 
the oxygen intake the shorter will be the time of the 
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Fig. 21 


Serial Bag Determination of Gross Oxygen Intake (L./Min./ 
Kg.) 

run in an all-out run. A group of 20 athletes in good 
training had as an average 71.95% more total oxygen 
used in an all-out run than 18 relatively untrained 
men; the athletes had 17.26% greater rate of gross ox- 
ygen intake in liters per kilogram of body weight than 
the untrained men.**’” 

Champion athletes have an unusually high oxy- 
gen intake capacity, especially if they are endurance 
athletes. For instance, Gilbert Dodds, the mile indoor 
champion, had 4.16 liters of gross oxygen intake (at 
the mouth) and an additional reservoir of 8.94 liters 
during an all-out treadmill run at 10 mi./hr., 8.6% 
grade. It was estimated that he was able to clear more 
than 30 liters of blood flow per minute through the 
heart-lung circuit and developed a stroke volume of 
167 cc. for each beat of the heart. Astrand® has re- 
ported figures even higher obtained by running his 
men on the flat and at a somewhat slower pace (about 
6.5 miles per hour) for a much longer time. In 1925 
Drs. Yandell Henderson and Howard W. Haggard* 
at Yale University, tested the members of the 1924 
Olympic Crew that won the 8-oared title in 1924, all 
Yale students. The work per stroke was calculated at 
375 foot pounds net, and 469 foot pounds with allow- 
ance of 25% for efficiency losses. The calories burned 
were 4.5 (at 30 strokes per min.) and 6.0 (at 40 strokes 
per min.) for every minute of hard rowing. These 
men averaged 0.418 L./Min. for quiet resting metab- 
olism and 3.51 L./Min. for oxygen intake net during 
the rowing work, covering a mile in about 5:00 mins., 
40 strokes per minute. 

A demonstration was made at the Harvard Fa- 
tigue Laboratory in 1936 by Drs. Sid Robinson and 
D. B. Dill when they tested four of the world’s top 
milers, Don Lash, San Romani, Venske and Fenske. 
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Lash had just broken the world’s outdoor 2-mile 
record in the Olympic trials. In the Harvard test for 
maximal oxygen intake, after adequate warm-up, he 
was found to have a capacity of 5.35 L./Min. This 
was announced as “New Records in Human Power.” 
This was equivalent to about 40 liters of blood per 
minute through the heart-lung circuit. 

In 1948 Cureton announced that Gilbert Dodds 
was found to have unusual oxygen intake capacity in 
terms of L./Min./Kg. (0.0561). (Cf. Fig. 19). Dodds 
was not in the very best condition and George Guida, 
an Olympic relay runner, made a very unusual rec- 
ord in our laboratory. (Cf. Fig. 21.) * 

Still again in 1956 Astrand™, in Stockholm, re- 
ported large oxygen intake capacities for several of 
the world’s best milers: 


1 2 1 1 2 
GB. 74 (481) A.W. 65 K.F. 56 
HE. 69 (5.29) BL. 63 JL. 166 (5.04) 
A.O. 65 L.A. 58 
1—c.c./m./kg; 
2—L./Min. 


Differences in Method, Need of a Quick Test 
Cureton*’* standardized a test of the “all-out” 
type on the treadmill, 8.6% grade, 10 miles per hour, 
to test athletes in their all-out run time and at the 
same time obtained the collection of all of their ex- 
pired gas, and also in different Douglas bags all of the 
recovery gas during the period of recuperation until 
the pulse rate and blood pressures had leveled off fos 
three minutes. The test is a very valid fitness te» 
and yields proportionate gross oxygen intake values 
(L./Min./Kg.) and total oxygen (Gross Intake + 
Net Debt) values. This might be called an “Athletic 
All-Out Performance Rating Treadmill Test.” Its 
validity is shown in Fig. 18 wherein top athletes are 
shown to be superior to others in the relatively un- 
trained state. Cureton’s formula gives results which 


**Cureton’s method involved a single hard run, 10 mi./hr./ 
8.6% grade, with warmup, but with collection of gas all in 
one large Douglas bag during the run, then the recovery 
gas in two or three other Douglas bags. With various sub- 
jects this all-out run varied in duration from 15 to 53 
mins. It had the advantage of giving all-out run time, 
which gave a real basis for determining the lasting quality 
of the subjects. Instead of “maximal” oxygen intake, the 
oxygen intake was the highest the subject could give under 
this system. The method is not comparable with As- 
trand’s, which did not give the endurance performance 
of the subjects in the run. 


*8P. O. Astrand, “Human Physical Fitness with Special Ref- 
erence to Sex and Age,” Physiol. Reviews 36:307-335, 1956. 
Also “Physiological Evaluation of the Performances in 
Sport,” FIEP Bulletin 2:52-55, 1954 


**Y. Henderson and H. H. Haggard, “The Maximum of Hu- 


man Power and Its Fuel,” Am. Jour. Physiology, 72:264-282, 
1925. 


*°T. K. Cureton, “Heart Minute Volume in All-Out Maximal 


Endurance Exercises,” Am. Jour. Physiol. 163:706-707, Dec. 
1950. 
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are highly related to the actual time of the treadmill 
run. Actually, this is the first time that a statistical re- 
gression equation has been applied to the problem of 
2 Hating the best of the oxygen intake and oxygen 
debt measures to actual performance of individuals. 
The method is very satisfactory for rating individuals. 
The oxygen values are not “maximal,” nor are they 
intended to be. Higher values have been obtained in 
slower pace work, carried on for a longer time, and 
especially on a bicycle rather than a treadmill. 

The method developed at Illinois fits the need 
for a quick test of high level athletic ability. The reas- 
oning is centered on the principle that athletic work, 
such as the mile run, a 100-yard swim, or a crew race, 
all require quick adjustment of the circulation to as 
high a level of turn-over as can be developed. Warm- 
up is always advocated for 20-minutes or more; then 
from the very start the run is hard and fast. The bet- 
ter the training of the subject, the better he can ad- 
just, and respond with a relatively large circulation. 
The measures should be divided by body weight to 
give optimal circulatory meaning to the results.* 


Fig. 21 shows the serial bag scheme of determining 
gas samples progressively throughout the run at half- 
minute intervals, developed in our research laboratory. 
After adequate warm-up the subject is started on the 
treadmill simultaneously with opening the valve to 
the first Douglas bag. Bag 1 is held open just 30 sec- 
onds. When Bag | is closed, Bag 2 is simultaneously 
opened—and so on throughout the series. 

The results show the comparison of running with 
serial bag collection at half-minute intervals, and run- 
ning several runs (1) 1.67 mins. (2) 2.17 mins. with 
gas taken for the whole period of the run, i.e., 0 to 
1.67 and 0 to 2.17 mins. In the latter case the gas is 
thoroughly mixed and then sampled, so the result is 
an “average” sample for the time of the run. Compar- 
ison of the actual with the average (mean) values 
shows that the actual values are about 30 cc./min./kg. 
higher than the mean values. The highest values were 
the actual 1/2 min. collections with the timing 15 
secs. before and 15 secs. after the point as plotted. 
Thus, we show that the single run bag does not give 
the highest values of oxygen intake but this method 
saves much time, being the only feasible method when 
only one day is available to test a subject.” 

Taylor et al** have used a more accurate method 
for “maximal” oxygen intake since 1955 but the meth- 
od is very costly in man-hours, requiring the subject 
to be tested on several different days, with many more 
gas samples to be analyzed than in our method. In 
brief, Taylor’s method consisted of a 15 minute warm- 
up at 3.5 miles per hour at the grade to be used. Then 
the subject ran at 7 miles per hour at 6% grade, with 


J.A.P.M.R. — JULY - AUG., 1958 





Fig. 22 


Relationship of the Area of the Brachial Pulse Wave to 
Gross Oxygen Intake During Maximal Work. 


The Brachial Pulse Wave taken under standardized 
conditions has a high relationship to Gross Oxygen Intake 
during maximal work. In fact, the Brachial Pulse Wave is 
the only test given in quiet state which has been discovered 
to be so highly associated with Oxygen Intake resulting 
from a hard treadmill run. 





gas collected between 1:45 and 2:45 of running. The 
procedure was repeated at grades of 8.5 and 11 per 
cent on other days with a day of rest allowed between 
runs. Maximal oxygen consumption was assumed to 
be reached when running at the next higher grade did 
not increase the maximal oxygen intake more than 
150 cc. above the previous grade. 

The most obvious type of efficiency which we 
note (and it is always in the mind of the spectators, 
too) is the ability of an athlete to continue fast pace 
work for a relatively long period. In other words, as 
the 440 or 880 yard races round into the final drive 
for the finish, the best conditioned athletes will sus- 
tain the pace and others will fali slowly to the rear. 
In the athletic sense, the best athlete lasts longer at 


*Report 208, “Relationship of Maximal Oxygen Consump- 
tion to Various Components of Body Composition,” U. S. 
Army Medical Nutrition Laboratory, Fitzsimmons Army 
Hospital, Denver, Colorado, (July 23, 1957) by E. B. Welch, 
R. P. Riendieu, C. E. Crisp, and R. S. Isentein—showed that 
35% of the variations in maximal oxygen consumption 
may be accounted for by weight. 


%6R, L. DeSchriver, “Progressive Changes in Oxygen Intake 
and Oxygen Debt in Treadmill Running,” Urbana: M. S. 
Thesis, Physical Education, Univ. of Illinois. 


77H. L. Taylor, E. R. Buskirk and A. Henshel, “Maximal 


Oxygen Intake as an Objective Measure of Cardio-respi- 
ratory Performance,” Jour. Appl. Physiol., 8:73-80, 1955. 
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Fig. 23 


Relationship of the Systolic Amplitude to Gross Oxygen 
Intake. 


The Systolic Amplitude of the Brachial Pulse Wave 
is also highly related to Gross Oxygen Intake. We consid- 
er that Gross Oxygen Intake is the best circulatory criteri- 
on to use in hard workout on the treadmill. The conditions 
at quiet sitting are highly equivalent and the entire run 
forms the Oxygen taken in during the time of the run. The 
circulation is proportional during the run to both of these 
so they are added together and used as the Gross Oxygen 
Intake. 





the pace necessary to win. Circulatory efficiency, in 
terms of total oxygen reserves, is the main determin- 
ing factor in success. 

Most races are carried out to very near the “all- 
out” point. This does not mean absolute exhaustion 
but only the temporary limit beyond which will power 
cannot make one go. The main problem is being able 
to get the circulation up to capacity as quickly as pos- 
sible and to turn over the largest possible amount 
of blood per minute while running. This is the need 
in all races up through the mile. So, we say that on 
our test a man with 30 cc./min./kg. of gross oxygen 
intake is better than one with 20; and one with 40 is 
better than one with 30; and one with 60 is very un- 
usual, in the class with Gil Dodds, George Guida, 
Roger Bannister or John Marshall. Beyond a doubt 
this type of circulatory capacity dominates the results 
in races on the track, in swimming, cycling, skiing, 
rowing and all such races of distance in terms of time. 

On the basis of testing John Marshall at Urbana 
in 1950, the writer announced that he had one of the 
greatest circulations during hard work ever observed. 
Inside of six months Marshall established five world’s 
records in swimming. In 1952 the writer announced 
after testing Roger Bannister that he had the most re- 
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— Taken 30 mins. after an “all-cut* 100 yard 
drop-off swim, preceded by o 440 yard warm-up evim at moderate pace. 





3.29 L./Fin, 
. Fin, RRARTOMETER BLOOD PRESSURES 
in swirming, 


Fig. 24 


Heart Records of John Marshall 
(World record holder in 200 (220) and 400 m. (440 yds.) 
220 m. in 2:09.6 400 m. in 4:29.5 
2C0 yds. in 2:05.5 440 yds. in 4:31.2 


John Marshall, Australian swimming champion, came to 
the U. S. and broke five world’s records in the few months 
following our tests of him at the Physical Fitness Research 
Laboratory at the Univ. of Illinois. Perhaps our tests helped 
to build his confidence and motivated him to the highest 
possible efforts in the next few months. When Coach Bob 
Kiphuth of Yale sent him to us this was his hope for he 
observed the effect of such testing on the 1948 swimmers 
who were tested at Detroit just following the Olympic 
rounds and before swimming at London, England. Marsh- 
all’s figures for Cardiovascular Fitness are among the best 
we have ever taken and are comparable to those of Roger 
Bannister in track. The Oxygen Intake figures quoted for 
Marshall came from testing him in the pool by means of 
gas collection hoses fed to him through a supporting head 
cap. The full record of this work for 48 different tests on 
41 college swimmers appears in W. D. VanHuss and T. K. 
Cureton’s “Relationship of Selected Tests with Energy Me- 
tabolism and Swimming Performance,” Research Quarter- 
ly, 26:205-221, May, 1955. 





markable circulation that he had ever observed and 
predicted to Londoners that the man to break the 4- 
minute mile barrier was right there in London. In 
little over a year, Bannister did the trick, and my pre- 
diction was recalled. 


Some Interesting Comparisons in Circulatory Capacity 
and Cardiovascular Condition 

Subjects with relatively high oxygen intake ca- 
pacity under hard work conditions are generally high- 
er in many of the cardiovascular fitness test items. 
This is shown by Tables VIII and IX. Normal young 
men are fitter by most of the tests and indices shown in 
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TABLE VIII lal 
PHYSICAL FITNESS TEST AVERAGES OF FORMER ATHLETES, NORMAL ADULT MEN AND YOUNG MEN 
Former Normal Normal 
Athletic Adult Young 
Test Items Units Champions Men Men 
No. of Cases 55 200— 200— 
500 500 
A. BODY BUILD oe =“ lace hie 
1. Age Years 44.09 45.0 21.0 
2. Height Inches 69.37 69.36 69.84 
3. Weight Pounds 165.29 170.05 151.0 
4. Caliper Fat (Pinched-up in 6 Places) mm. 78.84 139.1 131.0 
B. PULSE RATE 
5. Lying Pulse Rate Beats/Min. 60.24 77.1 73.0 
6. Standing Pulse Rate Beats/Min. 13.36 87.0 85.0 
7. Pulse Rate Change, Lying to Standing Beats/Min. 12.94 16.0 12.0 
C. BLOOD PRESSURES 
8. Systolic Blood Presure (lying) mm. Hg. 120.0 122.2 122.0 
9. Diastolic Blood Pressure (lying) mm. Hg. 74.2 75.0 16.0 
10. Change in Pulse Pressure (lying to standing) mm. Hg. —9.67 —6.06 
D. CARDIOVASCULAR INDICES 
11. Metabolic Rate (by Gale Index) %e 15.45 —9.0 —4.7 
12. Tigerstedt Index (Pulse Pr./Sys. Pr.) 0.294 0.280 0.444 
13. Barach Index (Sys. B.P. + Dias. B.P.) x P.R.) 150.8 176.0 141.0 
14. Stone Index (Pulse Pr./Dias. B.P.) 0.435 0.420 0.840 
15. Erlanger-Hooker Index (Pulse Pr. x P.R.) Pts. 2645.9 2956.0 3932.0 
16. Cureton Cardiovascular Index SS. % 65.84 53.0 525 
17. Schneider Index Pts. 1538 12.0 11.0 
18. Average Progressive Pulse Ratio 252 2.53 2.40 
E. SPHYGMOGRAM (Heartograph Pulse Waves) 
19. Area/Surface Area of Brachial 
Sphygmogram by Cameron Heartometer Sq. Cm./Sq. m. 0.262 0.204 0.160 
20. Systolic Amplitude of the Brachial 
Sphygmogram (by Cameron Heartometer) Cm. 1.58 1.44 1.16 
21. Sitting Pulse Rate (by Heartometer) Beats/Min. 68.3 T70 79.0 
F. RECUPERATION PULSE RATES 
22. Five Min. Step Test Beats 149.5 176.0 158.0 
G. RESPIRATORY 
23. Expiratory Force (Blowing) mm. Hg. 197.0 117.0 163.0 
24. Breath Holding (Normal) Secs. 13.8 50.0 69.0 
25. Breath Holding After 1-Min. Stepping 
at 10/Min. on 17-inch Bench Secs. 15.4 10.5 16.8 
H. METABOLISM AND HEART SIZE 
26. Basal Metabolic Rate To —8.0 —12.0 —3.50 
27. Area of Pulse Wave/Area of Dias. 
X-Ray of Heart 3.489 2.599 3.442 
28. Oxygen Intake Capacity During All-Out 
Treadmill Run 7/Hr., 86% Grade L./Min. 1.91 1.20 2.21 
29. Rate of 0: Debt During All-Out Run L./Min./Kg. 0.032 0.020 0.056 
30. Heart Size, Related to Normal % 4.73 6.17 0.60 
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TABLE IX 


COMPARISON OF HEART AND CARDIOVASCULAR TESTS 




















Normal Roger Jesse Joie 
Item Units Young Adults Bannister Owens Ray 

1. Age Yrs. 27.4 23.0 40.0 60.4 

2. Height Ins. 69.4 135 69.75 64.5 

3. Weight Lbs. 167.9 150.0 187.0 154.0 

4. Weight Kg. 76.3 68.2 85.0 70.0 

5. Surface Area 1.91 1.87 1.99 1.77 

ALL-OUT TREADMILL RUN, 86% GRADE Sq. m. 

6. (or All-Out Step Test, 17’) 135.0 315.0* 68.0 99.0 

7. 40/Min.* Secs. 2:15 3:00* 0:36* 1:39 

8. Predicted Time Mins. 2:58.5 3:13°* 1:08 1:46.2 

HEART SIZE: 

9. Transverse Diameter Cms. 13.30 15.40 15.30 11.70 
10. Right Diameter Cms. 4.35 4.66 5.6 3.41 
11. Left Diameter Cms. 8.96 10.60 9.8 8.46 
12. Ratio: Rt./L. 1/2.15 1/2.27 1/1.75 1/2.45 
13. Heart Size + Normal % 1.38 25.1 10.78 —11.37 
14. Long Diameter Cms. 14.66 15.40 16.30 11.80 
15. Short Diameter Cms. 11.62 12.70 13.30 9.10 
16. Depth Cms. 10.80 13.00 12.80 12.70 
17. Volume (as a sphere) Cm* 1257.1 1861.0 1908.0 875.0 
18. Volume (Liljestrand) Cm? 7075 968.0 1055.0 520.0 
19. Volume (Keys and Fridell) Cm? 747.0 1068.0 1150.0 439.0 
20. Area Frontal x-ray (dias.) Cm? 131.1 168.4 177.5 91.4 
21. Resting Stroke Volume (Grollman) cc./beat 60.8 52.0 51.0 81.0 
22. Area Brachial Pulse Wave Cm? 50 60 43 1.21 
23. Area Brachial Pulse Wave/S.A Cm?/sq. m. 261 321 191 685 

HEART EFFICIENCY: 
24. Cureton (1) Area Brachial P.W. 
x 1000 — 3.801 3.57 2.42 13.24 
Area Frontal X-ray 
25. Cureton (2) Area B.P.W. 
x 1000 — 678 1.91 1.22 7.48 
S.A. x Area Fr. X-ray 
26. Cureton (3) Area B.P.W. 
x 1000 — 666 .299 374 2.76 
Volume (Keys & Fridell) 
27. Keys (4) Stroke Volume 
100 — 8.22 11.82 43 Y 
Volume (Keys & Fridell) . iad 
28. Nylin (5) Volume (Liljestrand) s 
12.72 18.62 20.70 6.43 
Stroke Volume 
OXYGEN INTAKE (Metabolic Efficiency in All-Out Exercise) 
29. Net 0: Intake L/Min. 2.21 3.23 2.31 1.58 
30. Gross 0: Intake L/Min. 2.52 3.52 2.60 1.82 
31. L/Min./Kg. 0315 0517 0315 0222 
32. L/Kg. 0548 .1550 0347 0430 
OXYGEN DEBT (oxygen Deficiency During All-Out Exercise) 

33. L. 8.59 3.47 8.94 5.32 
34. L/Min./Kg. 056 017 .093 046 
Pulse rate after All-Out Run beats 182. 170. 172 180. 

ELECTROCARDIOGRAM: 
35. T (IV or V) mm. 9.66 25.3 5.1 45 
36. R (IV or V) mm. 25.27 27.0 21.1 24.7 
37. 5-MIN. STEP TEST beats 169. 87.0 188. 182. 
38. BREATH HOLDING Secs. 21. 20. 35. 35. 
(after 1’ stepping 
16” chair, 30/Min.) 
BLOOD PRESSURES, PULSE RATES, COMBINATIONS 
39. Pulse Rate, sitting Beats/Min. 79 49. 63. 60.5 
40. Blood Pressures, sitting Mm. Hg. 121/77 114/78 104/77 132/93 
41. B.P. after All-Out Run Mm. Hg. 185/76 170/60 202 /84 220/120 
42. Schneider Index Points 4 19. 17. 18. 
43. Barach Index Points 141. 117.6 156.8 155.4 
44. Av. Progressive Pulse Ratio 2.400 2.340 2.704 2.458 
45. P. R. after All-Out Run Beats/Min. 148.0 120. 172. 172. 
120 Vol. 12, No. 4 








Sympatheticotonic 
Type Wave 





Roger Bannister 
(Former mile champion of England; the first man to run a 4-minute mile) 





ECG — HIGHEST PRECORDIAL LEVEL 


R = 268 mm. (56 S.S.) 
Ratio T/R = 1.0261 


T = 275 mm. 
(1615 S.S.) 





Fig. 25 Superb Cardiovascular Condition* 


Age 23 Height 73.5 Weight 150 lbs. 


S = 85 mm. ST elev. = + 45. mm. 


BRACHIAL SPHYGMOGRAM 
(Heartometer Pulse Wave, Cameron Heartometer) 


Area = .60 sq. cm. Dias. B.P. = 71 mm. Hg. 


(77 SS.) Pulse Rate = 64/min. 
Area/S.A. = 0.321 Ejection Angle = 9° 
(71 SS.) (63 SS.) 
Sys. Amp. = 1.77 S.V. = 57 cc./beat 
(62 S.S.) P.P. = 63 mm. Hg. 
Sys. B.P. = 134 mm. Hg. 
(34 S.S.) 


Gross 02 Intake in All-Out Step Test: 5°15” at 40 steps 
per min.; 3.52 L./Min. (75 S.S.); 3.47 Liters of Net 02 
Debt; 0.116 L./Min./Kg. of 02 Debt. 


X-RAY FRONTAL 
Rt. Diam. = 4.66 Ratio LD/RD = 2.2747 


L. Diam. = 106 (43 SS.) 
Aortic Diam. = 4.81 cms. Trans. Diam. = 15.26 


(71 S.S.) (27 SS.) 
Area = 168.45 sq. cm. Axis Dev. = 11° 
(27 SS.) (Normal) 


OTHER FITNESS MEASURES 


Strength = 1768 lbs. Schneider Index = 


(33 SS.) 19 (75 SS.) 
St./Wt. = 5.12 Barach Index = 1176 
Fat = 52 mm. (96 SS.) (80 S.S.) 
5-Min. Step Test = Cureton CV Factors = 
87.0 (very poor) 71 SS. 


S.A. 1.87 Sq. mm. 








Table VIII. This is true of the Tigerstedt, Stone, Er- 
langer-Hooker Index, Cureton’s CV Index, B.M.R. 
Index and Average Progressive Pulse Ratio, all being 
tests given in the quiet or submaximal exercise state. 
A group of former athletic champions show lower 
pulse rates, blood pressures, with higher Schneider 
Indexes, better pulse rate recuperation after the 5- 
minute step test and lower caliper fat than the young 
men. In the group of 55 former champions were 30 
who kept up regular training exercises of one kind or 


J.A.P.M.R. —- JULY - AUG., 1958 


another. The former champions are better in fitness 
than normal middle aged men in many other test 
items including larger sphygmograms (by heartometer 
graphs) , greater expiratory force, breath holding abil- 
ity and all-out run time on the treadmill (or all-out 
step test time at 40 Steps/min.). They also have 
slightly smaller hearts for their height and weight. 

In Table IX we have compared a great young 
athlete (Roger Bannister) with a great former athlete 
at 40 years of age (Jesse Owens) , and both with the 
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ECG — HIGHEST PRECORDIAL LEAD 


R = 28.0 mm. (75 8S.) T = 198 mm. 
Ratio T/R = 0.707 (110 8.8.) 
S = 1.0 mm. ST/elev. = + 35 mm. 





BRACHIAL SPHYGMOGRAM 
(Heartograph Pulse Wave Standardized) 


Area = 0.45 sq. cm. 
Area/S.A. = 0.247 

(57 SS.) 
Sys. Amp. = 1.34 cms. 
Sys. B.P. = 123 mm. Hg. 


Pulse Rate = 68/min. 
S.V. = 41 cc/beat 

(61 SS.) 
Dias. B.P. = 73 mm. Hg. 
P.P. = 50 mm. Hg. 


(50 SS.) 





X-RAY FRONTAL 


(58 S.S.) 
Area = 157 sq. cms. (34 SS.) 
Ratio LD/RD = 1.897 (41 SS.) 


OTHER FITNESS MEASURES 
Ran 1:23.44 on Treadmill Equivalent Test (40 Steps/Min. on 17” Bench 


Rt. Diam = 4.78 cms. 
L. Diam. = 9.06 cms. 
Aortic Diam. = 5.34 cms. 


Trans. Diam. = 13.84 (44 SS.) 
Axis Dev. = 74° (normal) 


Strength = 1155 lbs. 


5-Min. Step Test = WBC = 5850 to 6450 

St./Wt. = 7.29 169 (58 SS.) Es = 2.0 to 30% 
Fat = 81 mm. Barach Index = TP = 6.59 to 7.94: 
W/R = + 11.2 lbs. 130.56 (56 S.S.) Hb = 15.92 to 16.95 
Post Ex. B.P. = Schneider Index = RBC = 5.30 to 5.62 m 

150/82 from 118/94 18 (80 S.S.) 

Fig. 26 Good Cardiovascular Condition* 

Lauri Lehtinen Age 43, 11 mo. Height 68.5 Weight 158.4 Ibs. S.A. 1.85 Sq. mm. 


(Former Olympic Champion, 1932. 5,000 meters in 14:30.0 & holder of World’s Record in 14:17.0 made in 1932) 














greatest older runner in the United States (Joey Ray) 
at 60 years of age. Bannister’s great superiority in the 
oxygen intake tests during hard work is outstanding. 
His endurance in running and in stepping all-out on 
the bench at 40 steps per minute are cut of the class 
of the others. But Joey Ray has the smallest heart, 
any way it can be measured, and has the largest sphyg- 
mogram (brachial pulse wave) , and has by far the lar- 
gest T-wave in the precordial electrocardiogram. His 
performance in the 5-minute step test set a record in 
our books. We also note his very low pulse rate at 
rest, very low blood pressured after his all-out effort, 
followed by very low terminal pulse rate at the end 
of the effort. In all of the quiet computed indices 
from pulse rates and blood pressures Bannister has a 
great advantage. His oxygen intake capacity most truly 
predicts his running or all-out stepping ability. 


Value for Everyone of High Oxygen Intake Capacity 
We are convinced that relatively high oxygen in- 
take capacity is very valuable for everyone. It means 
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that the heart and lungs and muscles are able to pass 
the blood relatively easily, that they are not “stuffed 
up” with cholesterol, lymph, or “guk” (a term used 
by Dr. J. B. Wolffe). The presence of this “guk” can 
actually be seen in the abdominal aorta x-rays of some 
subjects. To a greater or lesser extent all of the main 
arteries are relatively free and unconstricted, or are 
smaller and constricted, depending upon the degrees 
of atherosclerosis and/or nervous constriction, but re- 
gardless of what the cause is, the oxygen intake test 
tells us how much blood can move through the heart- 
lung-muscle circuit to a very close estimate. 

So, the type of circulatory fitness defined by Hill 
in terms of “oxygen requirement” is just as valuable 
for ordinary people in that they, too, need good cir- 
culation, need to be able to meet emergencies, and 
there is the belief that the more total capacity the 
circulation has, the farther away from clogging up, 
the person is apt to be. 

The first trends of evidence are now with us to 
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Rt. Diam. = 40 

L. Diam. = 7.08 

Aortic Diam. = 4.45 
(84 S.S.) 


(90 S.S.) 


3% Mi. Treadmill Jog = 2:52 

Net Oxygen Intake = 1.320 L./M. 
(R.Q. = 1.27) 

Net Oxygen Debt = 3.349 L. 


(52 SS.) 


Marjorie Smith Age 34 








X-RAY FRONTAL 
Area = 90.4 sq. cm. 
Ratio LD/RD = L177 
OTHER FITNESS MEASURES 
(Not able to take hard exertion tests) 


Vital Cap. Residual = — 4 cu. ins. 
Cureton CV Factor = 51.1 SS. 
B.M.R. = .... 192% 


Fig. 27. Poor Cardiovascutar Condition* 
Height 65.5 
(Railroad telegrapher and switch operator; in poor health; had rheumatic fever one year ago.) 


ECG — HIGHEST PRECORDIAL LEAD 


R = 60 mm. S = 36 mm. 
(32 SS.) T = 2.1 mm. (2 SS.) 
Ratio T/R = 0/.35 ST elev. = 0 


BRACHIAL SPHYGMOGRAM 


(Heartograph Pulse Wave, Standardized) 
— weak or depressed 


Area = 0.40 Dias. B.P. = 70 mm. Hg. 
(52 SS.) (50 S.S.) 
Area/S.A. = 0.2439 P.P. = 20 mm. Hg. 
(55 S.S.) (17 S.S.) 
Sys. Amp. = 0.68 cms Pulse Rate = 72/Min 
(50 S (6 SS.) 
Sys. B.P. = 90 mm. Hg. S.V. = 24 cc/beat 
(87 S.S.) 
Trans. Diam. = 11.1 cm. 
(79 SS.) 


Axis Dev. = 56° (Normal) 


5 Min. Step Test—Could not do 
(at 24/Min. developed chest 
pain after 2 min. 

Barach Index = 198.7 (40 S.S.) 

Schneider Test = 12 (45 S.S.) 


Weight 122 S.A. 1.64 Sq. mm. 








indicate the value of exercise for opening up the circu- 
lation, keeping it open, and by reducing the choles- 
terol levels of the blood. Several studies have appeared 
which indicate the value of exercise to control the 
blood cholesterol. 
Other Methods of Testing Component IV 

1. Terminal Pitlse Rate. The pulse may be taken 
within the first 15 second interval immediately after 
the cessation of the effort. Montoye** demonstrated 
with data obtained from the Harvard Fatigue Labora- 
tory that the terminal pulse rate correlated 0.66 with 
the blood lactate measured 6-10 mins. after the run. 
However, the terminal pulse rate correlated much 
lower than this with the time of the run and does 
not make a good method for estimating fitness. 

2. Terminal Angle of the Progressive Pulse Ratio. 
As a regular part of the Progressive Pulse Ratio, the 
angle between the 30 and 36/min. rates may be meas- 
ured. If the person is a top athlete, the angle between 
the 36 and 40/min. rate should be used. In using the 


J.A.P.M.R. — JULY - AUG., 1958 


40 step/min. step test on an all-out basis with athletes 
and former champions, it compares favorably with an 
all-out run on the treadmill at 10 miles per hour but 
in terms of oxygen intake values lies between the 7 
and 10 mile per hour runs. 


**Henry Montoye, “Interrelations of Maximum Pulse Rate 
During Moderate Exercise, Recovery Pulse Rate and Post 
Exercise,” The Research Quarterly, 11:3-11, Oct. 1940. 

*Figs. 25, 26 and 27 and accompanying cardiovascular 
data of Roger Bannister, Lauri Lehtinen and Marjorie 

Smith illustrate considerable contrasting levels of cardio- 

vascular fitness. Bannister’s cardiovascular records are su- 

perb, and as a whole, they illustrate records as fine as we 
have ever seen in any young man; the records of Lehtinen 
illustrate a world’s champion who has deteriorated some- 
what since he set the world’s 5000-meter record and won 
the world’s title in the 1952 Olympic Games in this event. 
His records are decidedly poorer than those of Roger Ban- 
nister, but beyond a doubt they would have been much bet- 
ter at the time that he won his world titles; the figure and 
data on Marjorie Smith indicate inferior cardiovascular re- 
sponses, partly associated with a long period of inactivity 
and a touch of rheumatic fever. Data were taken after she 
had been in a rehabilitation program for almost a year. 

She was incapable of improvement to anything like the 

degree than an ordinary uncomplicated subject would have 

responded. 
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TABLE X 


VALIDITY OF VARIOUS HEART SIZE, STROKE VOLUME, AND PULSE RATES AND WAVE MEAS- 
URES TO PREDICT THE ALL-OUT TREADMILL RUNNING TIME, 7 mi./hr./8.6%. 


Variables and Tests r P.E.t N 
1. Area of Pulse Wave/Area of Frontal Diastolic X-Ray 0.568 0.094 24 
2. Diastolic Surge of the Heartograph 0.588 0.093 24 
3. Area of the Brachial Pulse Wave/Keys Heart Volume 0.528 0.104 24 
4. Area Brachial Pulse Wave/Area of Body 0.477 0.111 24 
5. Area of Brachial Pulse Wave 0.436 0.116 24 
6. Liljestrand Heart Volume/Grollman Stroke Volume 0.209 0.138 24 








3. Post-Exercise Blood Pressures. The blood 
pressures should be taken just one minute after the 
exertion. They are much more indicative of real ca- 
pacity than the quiet blood pressures, especially the 
diastolic pressure which drops if the person is able to 
dilitate the small vessels sufficiently. This capacity is 
a very important one in our opinion; it indicates the 
warm-up capacity or adjustability to hard exercise. 
A trained young person can make a better adjustment 
and make it more quickly than an untrained one. The 
bearing of constitutional type has not been adequate- 
ly investigated. There has long been the belief that the 
octo-mesomorph has better natural adaptability than 
the heavy mesomorph or the fat endomorph. Old 
age is partly viewed as inability to make an adjust- 
ment. However, many older athletes who have kept 
in training are still capable of great endurance, and 
hence, good circulatory adjustment. 


4. Brachial Pulse Wave/Area Frontal Diastolic 
Heart X-ray Area, both in sq. cm., yields a fairly good 
indicator of functional- efficiency. Considerable ex- 
perimentation has been done with this index at Illi- 
nois by Cureton and his graduate students. After val- 
idating the index against Gross Oxygen Intake in the 
All-Out Treadmill Run at 10 mi./hr./8.6% grade, 
and finding validity coefficients much better than the 
other types of cardiovacular tests which combine blood 


pressure and pulse rate in the quiet state (0.70), it 
was decided to validate the various measures com- 
paratively against the time of the 7 mi./hr./8.6% 
grade all-out treadmill run. This was carried out by 
Tosky” as a master’s thesis. The results are shown in 
Table X. 

No other measures were significant for predicting 
the time of the run; including the Transverse Diam- 
eter of the Heart Per Cent Deviation from the Unger- 
leider-Clark tables, Herxheimer’s Heart Volume/ 
Weight, Liljestrand’s Heart Volume, Keys and Fridell’s 
Heart Volume, Area of Frontal X-Ray, Transverse Di- 
ameter of the Heart. 

Measurement of the heart X-Rays was by Levy’s 
method™. The “ejection angle” of the heartograph 
taken as usual on the upper arm by the Cameron 
heartometer gave 0.477+.111 when correlated with 
treadmill run time. 

It is interesting that these correlations are higher 
than we have been able to obtain for any measures of 
the ballistocardiogram or the electrocardiogram. 

5. The T-Wave of the highest pre-cordial lead 
has some value on a simple quantitative basis. The 
data are curvilinear but Massey obtained etas as high 
as 0.55. - 


**R. F. Tosky, “Relationship of Heart Size to Treadmill 
Run,” Urbana: M. S. Thesis (unpublished), Physical Ed- 
ucation, Univ. of Illinois, 1951. 





VA RESEARCHERS DISCOVER NEW FACTS ABOUT BODY FAT 


Fat is not stored’ in the body as an inert padding but 
tends to produce more fat at a prodigious rate, a Veterans 
Administration research team has discovered. David D. 
Feller, Ph.D., and Elmer Feist, research assistant, of the 
VA hospital in Seattle, Wash., have found fat tissue con- 
verts blood sugar and other nourishment into fat at a 
much faster rate than do other tissues, VA said. 

Dr. Feller and Mr. Feist incubated various mouse tissues 
in the laboratory and fed the tissues with compounds such 
as glucose, acetate, propionate, and methylmalonate, which 
are found in nearly all body cells. The compounds were 
“tagged” with radioactive materials so they could be traced 
through complex chemical reactions. 

Mouse fat tissues in the laboratory dishes seemed to 
take up the raw materials on a “crash” basis, fashioning 
them into fat with great rapidity. Fat was produced more 
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than 100 times as fast by fat as by tissues from the liver. 

The studies, supported by a grant from the American 
Cancer Society, also indicated the chemical pathway by 
which fat builds fat differs from that used by other tissues. 
For example, fat makes fat out of acetate, a substance that 
other tissues convert to a variety of nonfat substances. The 
Seattle VA hospital researchers now are attempting to 
trace the steps in this process. 

Dr. Feller, who is assistant chief of the hospital’s radio- 
isotope service and research assistant professor of medicine 
at the University of Washington School of Medicine, said 
findings from the project eventually may be helpful for 
weight control in humans. He said the information gained 
also may be the basis for further research on abnormal use 
of fats by the body, a condition associated with hardening 
of the arteries and many other diseases. 
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STUDIES IN PROGRESSIVE , RESISTANCE EXERCISE: 
A REVIEW" 


PHILIP J. RASCH, Ph.D., F.A.C.S.M. 


In a series of earlier papers'** the writer reviewed 
the literature relating to the use of progressive resis- 
tance exercise to develop muscular strength and hyper- 
trophy. It is the purpose of this paper to bring to- 
gether pertinent data which has been collected since 
publication of the earlier reviews. 

Hellebrandt commented that “one of the unique 
features in the remedial exercise program of the mili- 
tary hospitals has been the broad application of the 
principles and practices of physical education to the 
treatment of medical and surgical conditions,” and 
that the needs of military service have “served to 
focus attention upon the more purely biological effects 
of exercise and led to a rebirth of interest in these.’ 
The biological effects, it has been emphasized, are 
extremely complex and include morphological, bio- 
physical and physiological changes which probably 
take place concurrently during exercise.° 

That changes occur in diseased muscle as a result 
of exercise was reported by DeLorme, Schwab and 
Watkins,” who observed that following acute anterior 
poliomyelitis the remaining innervated muscles re- 
sponded to progressive resistance exercise by increas- 
ing in strength and work capacity in much the same 
manner as normal muscles; however, certain precau- 
tions should be observed in prescribing progressive 
resistance exercise for patients who have had muscular 
diseases. Krusen’® stated that because muscles weak- 
ened by poliomyelitis fatigue quickly, programs of pro- 
gressive resistance exercise must be modified. A “gen- 
eralized neuromuscular exhaustion syndrome’ may 
appear when poliomyelitis victims and certain other 
patients exercise at or near their maximum muscular 
strength, warned Knowlton and Bennett,* and Rudd’ 
criticized exercise with maximal resistance as “‘inadvis- 
able for some of the patients because of the danger of 
a muscle or ligament strain or an effusion into a 
joint.” 

Such warnings signal the need for caution and 
good judgment-on the part of the physician prescrib- 
ing progressive resistance exercises. However, the pos- 
sibility of trauma to the average patient from over- 
loading weak muscles seems remote. Luck observed 
that “no harm has been seen to result from pushing 
a weak muscle to its utmost against all the resistance 


*Report No. 15-57; The Research Center, The Los Angeles 
County Osteopathic Hospital, Los Angeles, Cailfornia. 
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it can overcome, and no evidence of minute hemor- 
rhages or ruptured muscle fibers has been observed.”’** 
Klein," observed consistently good results from the 
use of progressive resistance exercises in reducing the 
incidence of and in hastening recovery from injuries 
to the knees. 

An important aspect of progressive resistance 
exercise is that it does not permit half-hearted per- 
formance. As Chepesuik"* remarked, a person either 
lifts the weights or he does not; therefore, it is pos- 
sible to insure exercise with maximum or near maxi- 
mum effort. One of the difficulties that has continued 
to plague therapists is that of determining quickly 
and simply the amount of resistance necessary to 
obtain maximum or near maximum effort from a per- 
son. Various solutions to the problem have been pro- 





‘Philip J. Rasch, and Richard V. Freeman, “The Physiology 
of progressive Resistance Exercise: A Review,” Journal of 
the Association for Physical and Mental Rehabilitation, 
8:35-41, March-April, 1954. 

“Philip J. Rasch, “The Problem of Muscle Hypertrophy: A 
Review,” Journal of the American Osteopathic Association, 
54:525-528, May, 1955. 

‘Philip J. Rasch and Richard V. Freeman, “The Role of 
Weight Training in a Neuropsychiatric Hospital,” The 
British Journal of Physical Medicine, 19:153-158, July, 1956. 
‘F. A. Hellebrandt, “Recent Advances in Methods of 
Hastening Convalescence through Exercise,” Southern 
Medical Journal, 39:397-401, May, 1946. 

*Sara Jane Houtz, Annie M. Parrish and F. A. Hellebrandt, 
“The Influence of Heavy Resistance Exercise on Strength,” 
Physiotherapy Review, 26:299-304, November-December, 
1946. 

“Thomas L. DeLorme, Robert S. Schwab and Arthur L. 
Watkins, “The Response of the Quadriceps Femoris to 
Progressive Resistance Exercises in Poliomyelitic Patients,” 
Journal of Bone and Joint Surgery, 30-A:834-847, October, 
1948. 

"Edward M. Krusen, “Functional Improvement Produced by 
Resistive Exercise of Quadriceps Muscles Affected by 
Poliomyelitis,” Archives of Physical Medicine, 30:271-277, 
May, 1949. 

*‘G. Knowlton, Clinton Bennett and Robert L. Bennett. 
“Overwork,” Archives of Physical Medicine and Rehabili- 
tation, 38:18-20, January, 1957. 
°*J. L. Rudd, “Resistance Exercises in Private Practice,” 
Archives of Physical Medicine and Rehabilitation, 36:775- 
778, December, 1955. 

J. Vernon Luck, “Orthopedic Rehabilitation,” Air Sur- 
geon’s Bulletin, 2:431-433, December, 1945. 

“Karl K. Klein, “Progressive Resistance Exercise and Its 
Utilization in the Recovery Period Following Knee Injury,” 
Journal of thei Association for Physical and Mental: Re- 
habilitation, 10:94-98, May-June, 1956. 

“Karl K. Klein, “Specific Progressive Exercise as a Mass 
Technique for Preventive Conditioning and Reduction of 
Knee Injury Potential in Athletics,” Journal of the Asso- 
ciation for Physical and Mental Rehabilitation, 10:185-188, 
November-December, 1956. 

Maurice W. Chepesuik, “Progressive Heavy Resistance 
Exercises for the Forefoot and Lower Limb,” Canadian 
Medical Association Journal, 72:108-111, January 15, 1955. 
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posed by Klein and Johnson, Clark and Herman™ 
and Rasch,”* but there appears to be no data in the 
literature concerning the methods considered most 
useful by therapists in the field. 


It seems unlikely that increases in strength and 
hypertrophy represent the total beneficial effects of 
progressive resistance exercise; but, because difficulties 
have been encountered in studies of this type, few 
reports pertaining to this question are contained in 
the literature. Pointing out that elevations of 8 to 
10° F. in skin temperature have frequently been 
observed in an exercised muscle, Rose’’ implied that 
the flow of blood to the working muscles is increased 
during exercise, with resultant diminution in capsular 
and intramuscular fibrosis. Pursuing this same line of 
inquiry, O’Connell’* demonstrated that local passive 
heating of a muscle does not affect its strength as meas- 
ured by a single maximum isometric contraction. 
Clark and his associates,” reported that laboratory 
tests disclosed retention of nitrogen and phosphorus 
following exhaustive progressive resistance exercises 
by two subjects with rheumatoid arthritis. One sub- 
ject retained calcium also. 


Biochemical analyses of the muscular tissues of 
rats confined to small individual cages and of rats 
confined to activity cages by McClintock, Hines and 
Jordan” disclosed that the water content of the skel- 
etal muscle was essentially the same for both groups 
of animals. Likewise, no significant differences were 
noted in nitrogen content or creatine concentration; 
however, values for extractable muscle pigment (hemo- 
globin) were consistently higher for the active ani- 
mals. Bach,” who suggested that activity may convert 
red muscle into pale muscle, severed the tendon of 
the soleus muscle of a rabbit and sutured it to the 
synergistic pale tibialis posterior muscle. After two 
weeks, the transplanted soleus muscle exhibited a 
reflexly induced tetanic contraction more character- 
istic of pale muscle than of red muscle. Both the iron 
and the myohemoglobin content in the transplanted 
soleus muscle were far below normal. In general, how- 
ever, there seems to be little reason to disagree with 
Maison and Broeker’s verdict that “biochemical 
studies devoted to measuring changes in constituents 
of muscle as a result of training have not been very 
illuminating.”* 


In recent years there has been increasing emphasis 
on the role of the central nervous system in the devel- 
opment of strength by means of progressive resistance 
excercise. Knowlton suggested that “physiologically, 
conditioning can be considered as establishing a spec- 
trum of neuron thresholds which will yield a reliable 
temporal pattern of recruitment and inhibition for 
effector excitation.” He viewed patterns of move- 
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ment as conditioned responses involving a detector- 
integrator-effector system and asserted that such pat- 
terns demand a certain minimal strength of each 
muscle involved. It is highly probable, said Knowlton, 
that exercises required to develop muscular strength, 
that is, graded and near maximal resistance exercises, 
also help “to bring some of the high threshold neurons 
within the orbit of voluntary activity.” 

Kabat stated that all therapeutic exercise is based 
on a few simple principles of the physiology of neuro- 
muscular mechanisms. Among these are the following: 


1. Improvement in function results from fre- 
quent and strong excitation of the nervous pathway 
from the brain to a muscle. 

2. Continued activity is necessary to sustain 
power, endurance and coordination. 

3. The establishment of new patterns of motion 
is dependent upon successful repetitions of an activity. 

4. The quality of activity in a muscle depends 
primarily upon the proportionate number of motor 
units excited. 


From these principles, [wrote Kabat] it follows that for the 
most effective meuromuscular reeducation, treatments 
should employ a maximal quantity of activity, which is in- 
duced by maximal voluntary effort repeated the maximal 
number of times. . . . Heavy resistance exercise is the most 
effective method of activating the greatest number of 
motor units and of producing maximal activation of the 
entire pathway.** 


“Karl K. Klein and Elden Johnson, “Research: A Method 
of Determining the Maximum Load, for Ten Repetitions, 
in Progressive Resistance Exercises for Quadriceps De- 
velopment.” Journal of the Association for Physical and 
Mental Rehabilitation, 7:130-131, July-August, 1953. 

David H. Clarke and Edward L. Herman, “Objective De- 
termination of Resistance Load for Ten Repetitions Maxi- 
mum for Quadriceps Development,” Research Quarterly, 
26 :385-390, December, 1955. 

Philip J. Rasch, “Relationship Between Maximum Iso- 
metric Tension and Maximum Isotonic Elbow Flexion,” 
Research Quarterly, 28:85, March, 1957. 

7Donald Rose, discussing Dorothy G. Hoag, “Physical Ther- 
apy in Orthopédics, With Special Reference to Heavy 
Resistance, Low Repetition Exercise Program,” Physio- 
therapy Review, 26:291-294, November-December, 1946. 

Eugene R. O’Connell, “A Physiological Study of Muscular 
Strength,” Unpublished Master’s Thesis, University of 
California, Los Angeles, June, 1956. 

1*William S. Clark, Arthur L. Watkins, Henrick O. Tonning 
and Walter Bauer, “The Effects of Resistance Exercises 
on Nitrogen, Phosphorous and Calcium Metabolism of 
Patients with Rheumatoid Arthritis,” Journal of Clinical 
Investigation, 33:505-509, April, 1954. 

*°J. T. McClintock, H. M. Hines and Dorothy P. Jordan, 
“Effects of Activity upon Tissues of the Rat,” Proceedings 
of the Society for Experimental Biology and. Medicine, 
42:139-142, October, 1939. 

1L. M. N. Bach, “Conversion of Red Muscle to Pale Muscle,” 
Proceedings of the Society for Experimental Biology and 
Medicine, 67:268-269, March, 1948. 

**G. L. Maison and A. G. Broeker, “Training in Human 
Muscles Working With and Without Blood Supply,” 
American Journal of Physiology, 132:390-404, March, 1941. 

*°G. Clinton Knowlton, “Physiological Background for 
Neuromuscular Reeducation and Coordination,” Archives 
of Physical Medicine and Rehaiblitation, 35:635-636, Octo- 
ber, 1954. 
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These statements should not be interpreted to 
mean that a patient in need of neuromuscular reedu- 
cation should be placed immediately on a program 
of heavy resistance exercises requiring maximal effort. 
The necessity of his first learning to perform move- 
ments correctly was emphasized by Lundervold,** who 
observed in an electromyographic study of training 
and fatigue that during the training period a move- 
ment must be performed repeatedly with less than 
maximal tension until it can be executed perfectly; 
subsequently, maximal contractions are necessary to 
condition all the fibers of the muscle. 


Knowledge of the physiological basis underlying 
progressive resistance exercise was advanced by studies 
of the overload principle by Hellebrandt and Houtz,” 
who, after four years of research, arrived at the follow- 
ing conclusions: 


1. Strength and endurance increase as a result of 
progressive resistance exercise. 

2. The slope gradient of the training curve varies with 
the magnitude of the stress imposed, the frequency of prac- 
tice sessions and the duration of the overload effort. 

3. Repetition of movements which do not cause neuro- 


muscular stress have little effect on the functional capacity 
of skeletal muscle. 


4. The amount of work done per unit of time is the 


critical variable upon which improvement in performance 
depends. 


5. Changes in the central nervous system appear to be 
an important effect of training. 


6. The ability to develop maximal tension appears to 


be dependent on the proprioceptive facilitation with which 
overloading is associated. 


7. The foregoing conclusions do not shed any light on 
the respective values of the different systems of exercise 
which have been recommended in the literature. 


In general, these conclusions have been confirmed 
by other investigators in the field. The superiority 
of progressive resistance exercises for. the development 
of strength and hypertrophy was demonstrated by 
Montgomery.*’ Her subjects were ten girls, who 
trained for six weeks by performing rapid exercises 
with one arm without a weight and slow exercises 
with the other arm with a weight. The mean girth of 
the limbs exercised with weights increased 0.30 inch; 
the mean girth of the arms exercised without weights 
increased 0.2375 inch. The mean gain in endurance, 
as measured by a subject’s ability to lift a ten pound 
dumbbell as many times as possible, was fifteen lifts 
for the arms exercised with weights and 11.3 lifts for 
the arms exercised without weights. The possible 
effects of cross education were not evaluated in this 
study. 


‘Studies by Maison and Broeker, ** Rasch* and 
others tend to substantiate the importance of the role 
of the central nervous system in strengthening the 
muscles, but Darcus* concluded that we can only 
hypothesize at the present time as to the optimum 
method of improving muscular function, and that per- 
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haps too much emphasis has been placed on function 
and not enough on the neuromuscular changes in- 
duced by exercise. 

A review by Salter* served to emphasize the lack 
of knowledge of the comparative results of the various 
systems of progressive resistance exercises recom- 
mended by authorities. However, a few studies on this 
question have been reported in the literature. 

Basing his recommendtaions on a questionnaire 
submitted to seventeen finalists in the “Mr. Britain” 
contest in 1953 to select the best male physique, Mac- 
Queen” advised sets of heavy resistance exercises of 
few repetitions for increasing muscular hypertrophy 
and sets of decreasing repetitions and increasing resis- 
tance for developing strength. A more scientific ap- 
proach to the problem was taken by McMorris and 
Elkins,’ who prescribed a light and heavy system of 
exercise for one group of subjects and a heavy and 
light system for a second group of subjects. With ten 
repetitions as the maximum in a set, the heavy and 
light system produced an increase 5.5 per cent greater 
than that produced by the light and heavy system. 
The statistical significance of this difference was not 
stated by the investigators; however, their findings 
regarding the superiority of the heavy and light sys- 
tem of exercise appear to concur with the common 
experience of weight trainers. It is interesting that 
the heavy and light system of exercise was criticized 
on theoretical grounds by Hellebrandt and Houtz, 
who contended that to reduce the stress on the muscles 
is a violation of the fundamental concept on which 
overload training is based. “Determination not to re- 
duce the rate of working when the stress imposed 


24Herman Kabat, “Studies on Neuromuscular Dysfunction. 
XI: New Principles of Neuromuscular Reeducation,” Per- 
manente Foundation Medical Bulletin, 5:111-123, Novem- 
ber, 1947. : 

23Arne Lundervold, “Electromyographic Investigation -in 
Training and Fatigue,” Sport and Health, Otto Johansen, 
Editor. Oslo: Royal Norwegian Ministry of Education, 1952, 

p. 84. 
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seems insuperable,” they wrote, “is the sine qua non 
of overload training.”** 

Capen” experimented with the following four 
basically different programs of progressive resistance 
exercise to determine the relative merits of each for 
the development of muscular strength: 


1. Eight to fifteen lifts of maximum weight in one set. 


2. Eight to fifteen lifts of maximum weight in one set 
plus five lifts of maximum weight in one set. 


3. Five lifts of maximum weight in three sets. 

4. One lift of maximum weight, repeated three times. 
From his results Capen concluded that the third pro- 
gram was superior to the other three and that a 
regimen consisting of exercise three times a week pro- 
duced more satisfactory results than one requiring 
exercise five times weekly. 

The system of progressive resistance exercises most 
widely used in physical medicine and rehabilitation 
centers is probably that advocated by DeLorme.**** In 
employing this system the therapist first ascertains the 
amount of weight that a patient can lift for ten repe- 
titions. Exercises are performed in three sets of ten 
repetitions: in the first set a weight equal to one-half 
the maximum weight lifted for ten repetitions is util- 
ized; in the second set, a weight equal to three-fourths 
of the maximum weight lifted for ten repetitions; and 
in the third set, a weight equal to the maximum lifted 
for ten repetitions. Rudd’ advocated exercise with 
moderate weights for a moderate number of repeti- 
tions for patients unable to exercise with maximum 
resistance. 

Although recognizing the value of DeLorme’s 
method of employing the lightest weight during the 
“warming up” process, McCloy considered the possi- 
bility of producing muscular hypertrophy more 
quickly by means of a system of exercise utilizing the 
heaviest weight that could be lifted by an individual 
for a given number of repetitions. Tests of this 
method were conducted by Henry* and by Faulkner.” 
Henry exercised the flexor muscles of his left arm and 
the extensor muscles of his right leg by the DeLorme 
system and the muscles of his right arm and of his 
left leg by another method, which consisted of his 
lifting the maximum weight for ten repetitions in the 
first set, the same weight as many times as possible in 
the second set, and three-fourths of this weight as 
many times as possible in the third set. A_ three- 
minute rest period was observed between sets. The 
results produced by the two methods of exercise were 
comparable at the end of an eight weeks’ regimen. 
Faulkner used the DeLorme system for exercising the 
flexor muscles of the right arm and the extensor 
muscles of the left leg. He exercised the opposite 
limbs by a different system, designated the McCloy 
method, which in the first set required one-half the 
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maximum weight lifted for ten repetitions, in the 
second set the maximum weight lifted for ten repe- 
tions, and in the third set, three-fourths of the maxi- 
mum weight lifted for ten repetitions. Faulkner’s re- 
sults showed that the DeLorme system produced a 
greater increase in strength than the McCloy method 
(154 per cent to 142.5 per cent), but that the latter 
developed greater endurance (212.8 per cent to 186 
per cent). The effects of cross education were not 
evaluated. 

It is interesting to note that to date physiatrists 
have been unable to improve substantially on the 
techniques of training developed by weight trainers 
through trial and error. McGovern and Luscombe™ 
reported that patients who have had poliomyelitis fa- 
tigue so rapidly during exercise that even though they 
can lift the weight determined to be maximal for ten 
repetitions, they are unable to complete thirty repe- 
titions, as prescribed in the DeLorme method. This 
phenomenon, they postulated, was related to a low 
“fatigue threshold” rather than to weakness of the 
muscles involved. More satisfactory results were ob- 
tained when the order of exercise was reversed, that 
is, exercise utilizing the maximum weight first, with 
three-fourths of the maximum weight next, and with 
one-half the maximum weight last. Similar methods 
have been publicized in Great Britain as the Zinovieft 
or Oxford technique;** however, these routines, com- 
monly referred to as the “heavy and light system,” 
have been utilized by weight trainers for decades. 

A previous review’ cited the general principle 
advanced by Manzer that short, frequent rests resulted 
in greater efficiency in muscular work than did pro- 
longed, infrequent rests. Mueller,“’ in analyzing the 
physiological basis of rest pauses, stated that during 
work muscular contraction is followed by relaxation. 
Physiologically, during contraction the blood is forced 
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out of the muscle into the veins; conversely, during 
relaxation arterial blood is propelled into the empty 
vessels by blood pressure. Thus, the rhythmic activity 
of each muscle acts as an accessory pump which assists 
the heart in circulating the blood. The greater the 
flow of blood through a muscle during contraction 
and relaxation, the more rapid is recovery from fa- 
tigue. Experiments with a bicycle-ergometer demon- 
started that frequent, brief tests relieve fatigue more 
effectively than infrequent, prolonged rests; moreover, 
that during the rest intervals there must be complete 
cessation of activity, for movement delays recovery. 

Some indication of the optimum rest pause was 
given by Clarke, Shay and Mathews,* who reported 
that following exhaustive exercise of the muscles 
which flex the elbow there was a pronounced loss in 
strength (31 per cent) still evident after 30 seconds 
of rest. After a rest pause of 2.5 minutes, the loss in 
strength was 18 per cent; and at the end of 7.5 min- 
utes, the decline was 13 per cent, which decreased 
very gradually thereafter to 5 per cent at the end of 
42.5 minutes. 

Payne and Hauty demonstrated recently that rest 
pauses are equally important in preventing loss of effi- 
ciency in skilled performance. They suggested that 
rest pauses may be considered as exerting “homeostatic 
influences which, if optimalized, preclude for all prac- 
tical purposes the cumulative decremental effects of 
repeated reactions,” * 

Other investigators have studied the relationship 
between respiration and physical performance. Starr, 
Mayock and Battles,“* whose subjects performed su- 
pine presses with a 10 pound weight, calculated the 
mechanical efficiency of the healthy subjects to be 12.7 
per cent and that of the postoperative subjects 9.6 
per cent. In both groups of subjects they observed 
a more efficient performance when mechanical work 
was preceded by deep breathing, although a high de- 
gree of day to day variation was noted. Later, after 
devising a mechanical method of estimating work, 
Starr“ concluded that the earlier data specifying the 
muscular efficiency of weight lifters were about 10 
per cent too low. 

Wayne's advice that a weight lifter should exhale 
during effort to decrease intra-abdominal tension and 
relax “antagonistic” muscles*’ supporting the basic 
rule advanced earlier by Lipovetz* that a weight lifter 
should exhale with compression of the thorax and 
inhale with expansion of the thorax. Although Wayne 
stated that this rule is well known to professional 
weight lifters, it is not generally accepted by writers 
in this country. Both Edwards“ and Hoffman“ recom- 
mended inhalation during peak exertion and exhala- 


tion as the weight is lowered to attain maximum 
results. 
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That increases in endurance and in hypertrophy 
do not appear simultaneously and may be unrelated 
phenomena was observed by Maison and Broeker,” 
whose observation was confirmed more recently by 
McMorris and Elkins.” The latter investigators re- 
ported a correlation of r = .17 between increases in 
circumference and increases in strength of the right 
arm. Likewise, Rasch and Morehouse“ reported that 


increases in girth correlated with increases in strength, 
r= .422. 

Maison and Broeker postulated that hypertrophy 
may be a by-product of training, perhaps a noxious 
one. Although this theory does not seems to have been 
explored, DeLorme, West and Schreiber® cast some 
doubt on the idea by their statement that frequently 
patients who have regained normal muscular strength 
but lack normal girth seem to lose their strength more 
rapidly than those who have regained normal muscu- 
lar girth. This raises the question of whether the dis- 
continuation of therapeutic exercises prior to restora- 
tion of normal girth is advisable. 

DeLorme, Ferris and Gallagher,” recognizing the 
possibility that an increase in muscular hypertrophy 
may be accompanied by changes in viscosity and alter- 
ations in contraction time, compared contraction times 
for two small groups of adolescent boys. Only one 
group practiced progressive resistance exercises for the 
elbow flexors and knee extensors for a period of four 
months. A comparison of the two groups at the end 
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of that time showed no significant changes in the con- 
traction times of the exercised muscles. This is con- 
sistent with Leighton’s statement that the weight 
lifters whom he had observed showed a high degree 
of flexibility.” 

The duration of the benefits derived from pro- 
gressive resistance exercise was investigated by Gall- 
agher and DeLorme,” who studied the progress of 
seventeen boys with patellar injuries, for which pro- 
gressive resistance exercise had been prescribed. Sub- 
sequent observation two to twelve months following 
discontinuation of the exercise regimen failed to 
reveal changes in any of the seventeen patients to indi- 
cate that the benefits had been lost. Jones compared 
the physical fitness of subjects at the end of a weight 
training program of six and one-half weeks’ duration 
with their condition eight weeks after cessation of 
training and concluded that the improvement in phys- 
ical fitness resulting from this form of exercise per- 
sisted at least for the duration of the post-exercise 
period. However, in a similar study by McMorris and 
Elkins * tests at the end of one year showed a mean 
loss of 55 per cent in strength and 56 per cent in 
hypertrophy gained during a program of progressive 
resistance exercises. 

The physiological data from studies of weight 
lifters have been conveniently summarized by Coun- 
silman.” In this review he stated that weight lifters 
were above average in tests of flexibility, agility, 
coordination, power, strength and physical fitness, 
although there was some evidence that former weight 
lifters tend to become less flexible than the average 
middle-aged man; that the mean systolic and diastolic 
blood pressures were slightly elevated; and that dias- 
tolic pressures were relatively higher than systolic pres- 
sures. This author also pointed out that a lift of maxi- 
mum weight increased the blood pressure far more 
than other types of strenuous exercise, and that such 
marked elevations in blood pressure may be poten- 
tially dangerous, particularly for middle-aged and 
elderly persons. 


Conclusions 


The foregoing review of the scientific literature 
relating to progressive resistance exercise suggests the 
following conclusions: 

1. Treatment by means of progressive resistance 
exercise offers a valuable addition to the armamen- 
tarium of. physicians and therapists concerned with 
the development or restoration of muscular strength 
and hypertrophy. 

2. Regimens of progressive resistance exercise 
are largely empirical, and little information is avail- 
able concerning the relative advantages of the various 
programs which authorities have recommended. 

3. The success of an exercise regimen appears to 
depend primarily upon the ability of the therapist 
to inspire the patient to exert his maximum efforts. 

4. The physiological mechanism by which mus- 
cular strength and hypertrophy are increased and the 
relationship between changes in these attributes is 
not clear. 

5. There is no evidence that undesirable neuro- 
muscular effects result from progressive resistance exer- 
cises; nevertheless, because exercise with maximum 
resistance produces marked elevations in blood pres- 
sure, such exercise may be inadvisable for certain 
individuals, particularly for those of middle age or 
older. 
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NEW DRUG SPEEDS HEALING PROCESS 


Successful use of a new drug product to reduce swelling 
and speed healing of injuries and infections has been re- 
ported by Veterans Administration. Strevtokinase-strepto- 
dornase, in tablet form, was given to 57 patients with 
conditions involving abscess, swelling, and blood clots, a 
research group at the Fort Howard, Md., VA hospital said. 
The researchers, Dr. Joseph M. Miller, Dr. George C. God- 
frey, Dr. Milton Ginsberg, and Dr. Constantine J. Papastrat, 
said results were excellent in most cases. 

Some improvement in inflammation and swelling was 
observed within 24 hours after the drug was administered, 
and preventive use of the tablets rermits surgical repair of 
extensive wounds with only a fraction of thé swelling that 
normally occurs. 
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The doctors said the new tablet form of streptokinase- 
streptodornase also eliminates the pain and annoyance that 
some patients experience from injections of the drug. The 
tablets are allowed to dissolve in the patient’s mouth next to 
the cheek, with absorption taking place through the cheek 
membranes. 

Since the drug mechanism permits passage of bacteria 
from the site of an infection to other parts of the body, the 
Fort Howard surgeons said it is essential that patients sus- 
pected of having an infection be treated with an antibiotic 
at the same time they receive the tablets, as was done in 
the VA study. The doctors reported their findings in a 
recent issue of the Journal of the American Medical Asso- 
ciation. 
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THE LONG-TERM CONTINUING CARE PATIENT” 


LEO ROSENBERG, M.D. ** 


In a previous paper on this subject, it was pointed 
out that the VA must now prepare to adequately care 
for an increasingly large aged and chronically ill vet- 
eran population. Focusing attention on this group 
serves to alert medical and administrative leaders to 
the problems involved and stimulate anticipatory 
efforts to establish facilities and programs to meet the 
challenge as efficiently as possible. 

The National Conference on the care of the long- 
term patient defines long-term patients as “those per- 
sons suffering from chronic disease or impairments 
who will require a long period of care, that is, who 
are likely to need or have received care for a continu- 
ous period of at least 30 days in a general hospital; 
or care for a continuous period of more than three 
months in another institution or at home.” Based on 
this definition the VA IB 10-110, August 30, 1957 
states that “on November 30, 1954, more than two- 
thirds of our hospitalized veterans had been in hospi- 
tals over 90 days; 40% more than one year; 38% more 
than three years.” The effect of the aging veteran 
population on the demand for hospitalization is viv- 
idly revealed by the fact that, at present, approxi- 


*Presented Dec. 6, 1957 at VA Area PM&R Conference at 
Medical Teaching Group Hospital, Memphis, Tennessee 
**Chief, Physical Medicine and Rehabilitation Service, VA 
Medical Teaching Group Hospital, Memphis, Tennessee 


mately 16% of the veteran population is over 55 years 
of age, while 36% of veterans in VA hospitals are 
over 55.” 

On November 19, 1957, three years later, a survey 
taken at this hospital (Kennedy) showed that out of 
a total of 1069 non-tuberculosis patients, 454 were 
above 55 years of age — 42.4%. The total breakdown 
of age groups in the hospital at that date is given in 
Table I. 

Admission to and length of hospitalization stay 
frequently result from a continuation of social as 
well as medical factors. Although many patients are 
admitted because of specific medical needs only, a 
good many seek admission or remain in the hospital 
for socio-economic and psychological reasons as well. 
Often medical needs are overshadowed by the need 
for physical or psychological shelter. Many persons 
who no longer need general hospital care but do 
need aid and attendance must be kept in the hos- 
pital at public expense because of difficulties in find- 
ing a suitable place for service at a reasonable cost. 

Unnecessary hospitalization results in diminution 
of resources and services for those who urgently need 
the specialized services of the general hospital. It 
aggravates the shortage of beds and raises a serious 
staffing problem of hospital personnel of whom there 
is already a great shortage. 











Number of Non-TB Patients in VAMTG Hospital, Memphis, Tenn., 
on Nov. 19, 1957 
6 Mos.- Months over 6 Mos. 
Age Group No. 3-6 Mos. Over Mos. No. of Patients 
20-24 incl. 42 9 9 6-12 64 
25-29 incl. 69 12 ll 13-18 21 
30-34 incl. 103 21 15 19-24 8 
35-39 imcl. 155 20 11 25-30 3 
40-45 incl. 118 20 13 31-36 6 
45-49 incl. 84 11 q 37-42 1 
50-54 incl. 44 8 5 43-43 1 
55-59 incl. 38 9 6 49-54 1 
60-64 incl. 229 28 15 55-60 
65-69 incl. 133 20 9 61-66 
70-74 incl. 30 5 67-72 
75-79 incl. 11 + 73-78 1 
80 or over 13 5 2 79-84 3 
85-over 3 
1069 163 112 112 
Total—1069 Non-TB patients Total hospitalized over 3 Mos.—285 
Total over 55—454—42.4% of total Percentage of total—26.5% 
Between 60-69—362—33.8% of total 
TABLE I 
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Equally important is the impact of prolonged 
hospitalization on the patient, his relationship with 
his family and the community, and his ability to re- 
adjust to the life in the community upon his return. 

Despite absence of need for continued active treat- 
ment, many patients are dependent on continued 
institutional care. The main reasons for such care are: 

1) Unsuitability of the patient’s home. 

2) Non-acceptance of the patient by his family. 

3) Lack of other facilities and services such as 

institutions for long-term care of the sick, 
home-like institutions for those who need shel- 
ter and aid, and organized programs of home 
care. 

Further analysis of our 1069 non-TB patients 
showed some other facts which are interesting. We 
found 285 patients, or 26.5%, who had been hospital- 
ized over 90 days. Of these, 112 or a little over 39%, 
had been in six months or longer. Of these 112 pa- 
tients, 30 were between ages 55 and 70, about 26.5%. 
Another interesting observation is that out of the total 
of 285, 100 patients are between the ages of 30 and 45. 
This is about 35%. Of this group the division is 
61%, 3 months to 6 months, and 39%, above 6 months. 
The paraplegic and quadriplegic group in this cate- 
gory and the respiratory group diseases together total 
170 or 59.6%. (Table Il). 





TABLE II 
No. of 
Principal Disability Group Patients 
Arteriosclerosis 8 
Surgery 23 
Arthritis 6 
Cardiac 9 
CNS Disease 1 
Hemiplegia 12 
Malignancy 16 
Paraplegia, Quadriplegia and Polio 84 
Psychiatric 7 
Orthopedic 10 
Respiratory 86 
Urologic 5 
Miscellaneous (includes Diabetes, 
Cirrohis of liver, Syphilis, etc.) 18 
Total 285 











Adequate hospital care of long-term continuing 
care patients has been emphasized repeatedly by many 
writers as well as by Dr. Middleton, our Chief Medical 
Director. Such care includes: 

1) Proper distribution of patients throughout the 
hospital in such areas where they can best be 
handled. Separate VA hospitals for chroni- 
cally long-term patients are not considered 
feasible. 

2) Acceptance by hospital administrators and 
medical directors that the problems of long- 
term continuing care are with us and will 
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continue to remain with us, and that all medi- 
cal and surgical programs in the hospital must 
be re-oriented to adequately encompass these 
problems. 

3) Sufficient medical and surgical attention to meet 
the increasing needs of this group. Because of 
the severe chronic disabilities already present, 
the difficulty of bringing about improvement 
in the presence of debilitation, and the in- 
creased susceptibility of such patients to com- 
plicating disabilities, such care is required in 
large amount. Consider, for example, the num- 
ber of nursing aides, and practical nurses need- 
ed on each shift to take care of the beds, hy- 
giene and cleanliness of the patients. Con- 
sider the number of medications which must 
be distributed daily, either every 3 hours, 4 
hours, or t.i.d. Consider the number of dress- 
ings, the catheterizations, the oxygen tents, 
and it become obvious that wherever such 
patients are present in any significant number 
that the cost of upkeep and care will mount. 

But the economic aid alone will not meet the situ- 
ation. Specially trained personnel strongly motivated 
by humanitarian feelings, nurses and nursing assist- 
ants with considerable initiative and dependability, all 
working together with the doctors as a team and 
assisted by dietitians, psychologists, PM&R therapists, 
chaplains, social workers, Special Service, volunteers 
and aides are necessary. It is important in this effort 
not to forget the patient himself. 

Motivation of the patient is a fundamental neces- 
sity both as to physical maintenance and further reha- 
bilitation. Lack of motivation may be due to: a) 
indifference on the part of the family, b) insecurity, 
unhappiness and loneliness on the part of the patient, 
c) fear of activity, engendered by lack of knowledge, 
explanation or exposure to the techniques of rehabili- 
tation, d) fear of ultimate transfer from hospital to 
other environment. These are the areas in which the 
team approach can be most successful. 

But even after a patient has been motivated, it 
becomes essential to determine his functional capacity 
within the limitations of his physical tolerance. In 
response to the recommendation of the National Con- 
ference on The Care of the Long Term Patient, for 
a simple and effective inter-agency referral system, a 
systemic classification, based on The Pulhem’s Profile 
method used by the U. S. Army has been devised at 
Grasslands Hospital, Valhalla, N. Y. and by the Dept. 
of Physical Medicine and Rehabilitation, New York 
University, Bellevue Medical Center. (Table III). 

Essentially it is divided into six sections spelling 
out the word PULSES. Each section is then subdivided 
again into four subheadings, representing — 1.) No 
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PHYSICAL PROFILE* 


P. Physical condition including diseases of the viscera (cardiovascular, pulmonary, gastrointestinal, urologic, and 
endocrine) and cerebral disorders which are not enumerated in the lettered categories below. 
1. No gross abnormalities considering the age of the individual. 
2. Minor abnormalities not requiring frequent medical or nursing supervision. 


3. Moderately severe abnormalities requiring frequent medical or nursing supervision yet still permitting 
ambulation. 


4. Severe abnormalities requiring constant medical or nursing supervision confining individual to bed or wheel- 
chair. 


U. Upper extremities including shoulder girdle, cervical and upper dorsal spine. 


1. No gross abnormalities considering the age of the individual. 

2. Minor abnormalities with fairly good range of motion and function. 

3. Moderately severe abnormalities but permitting the performance of daily needs to a limited extent. 
4. Severe abnormalities requiring constant nursing care. 


L. Lower extremities including the pervis, lower dorsal and lumbosacral spine. 


. No gross abnormalities considering the age of the individual. 

. Minor abnormalities with fairly gvod range of motion and function. 
. Moderately severe abnormalities permitting limited ambulation. 

. Severe abnormalities confining the individual to bed or wheelchair. 


Pe wh 


S. Sensory components relating to speech, vision, and hearing. 


1. No gross abnormalities considering the age of the individual. 

2. Minor deviations insufficient to cause any appreciable functional impairment. 
3. Moderate deviations sufficient to cause appreciable functional impairment. 

4. Severe deviations causing complete loss of hearing, vision or speech. 


E. Excretory function, i.e., bowel and bladder control. 


1. Complete control. 

2. Occasional stress incontinuence or nocturia. 

3. Periodic bowel and bladder incontinence or retention alternating with control. 
4. Total incontinence, either bowel or bladder. 


S. Mental and Emotional Status. 


1. No deviations considering the age of the individual. 

2. Minor deviations in mood, temperament and person ality not impairing environmental adjustment. 
3. Moderately severe variations requiring some supervision. 

4. Severe variations requiring complete supervision. 


PROFILE 
P U L s E S) 


*Reprinted from Eugene Moskowitz and Cairbre B. McCann, “Classification of Disability in the Chronically Ill 
and Aging, Journal of Chronic Diseases 5:3:343, March, 1957, with permission of the publishers, C. V. Mosby Co., 
St. Louis. 
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gross abnormalties; 2.) Minor abnormalties; 3.) Mod- patient groups is essential. A general scheme of man- 
agement by group leaders acting in concert and yet 


having personal responsibility is given. A system of 


erately severe abnormalities; 4.) Severe abnormalities. 
Acceptance of such profile grading might be of 


considerable value in determining the necessity for 
further prolonged hospitalization or consideration of 
adequate post-hospital planning. 
SUMMARY: 

Evidence has been presented that planning for 
an increasing number of long-term continuing care 
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profile grading for use by intra-service agencies to 
make reporting, evaluation and planning for long- 
term continuing care patients as recommended by the 
New York University, Bellevue Hospital group is 
brought to your attention for consideration. 
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THE REHABILITATION PROGRAM AT CAMP 
AMERICAN LEGION (Wisc. 


LESLIE M. ROOT, C.C.T. ™* 


Introduction 

Camp American Legion Rehabilitation Center 
was established in 1925 by the Department of Wis- 
consin, American Legion, with a state grant, on a 
lease basis together with the Conservation Commis- 
sion of the State of Wisconsin. The camp is located 
on Little Tomahawk and Big Carr Lakes, three miles 
from the Village of Lake Tomahawk and 22 miles 
north of Rhinelander. It occupies 17 acres in the 
heart of American Legion State Forest and has a beau- 
tiful main lodge, hobby shop, dining room, duplex 
recreation and lounge with fireplace, and 22 cabins 
for patients. 55 patients can conveniently be taken 
care of at one time in camp; ramps and toilet facilities 
are provided for the wheelchair cabins. 

The camp is now financed by contributions from 
the Department of Wisconsin, American Legion mem- 
bership annual dues. There is no charge to the patient 
or his family. The camp is governed by a five-member 
Camp Board operating under the Constitution and 
By-Laws of State Department of Wisconsin, American 
Legion. The camp superintendent is in immediate 
charge of the camp. A physician, nurse, and correc- 
tive therapist are in attendance during the regular 
camping season. 

Honorably discharged Wisconsin veteran patients, 
who are convalescing and in need of rest and/or 
rehabilitation following injury or illness, may attend 
camp by application and upon approval of American 
Legion Post County or Service Officer, private physi- 
cian and the camp physician. All recommendations 
by referring physician on patient’s diet, rest, rehabili- 
tation program, and precautions, are observed by 
nurse, corrective therapist and camp physician. 

Disabled veterans going to camp should not be 
nursing-cases or require close medical supervision; 
should be able to take care of their own hygiene and 
personal needs such as toilet activities, bathing, getting 
in and out of bed, feeding, dressing themselves, and 
locomotion around camp either by wheelchair, or 
ambulation with rehabilitation aids. The patients 
should be well oriented mentally, able to understand 
camp rules and have the ability to get along with 
other campers. Veterans with active contagious dis- 
eases are not permitted. 

Camp’ American Legion’s setting is ideal for the 


*Rehabilitation Program Director, Camp American Legion, 
Wisconsin. 
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rehabilitation of convalescing patients. It gives them 
the benefit of outdoor life, the birthright of all of us 
for the happy summer months. In the beautiful vaca- 
tion atmosphere of northern Wisconsin, its resources 
are utilized to help the sick and disabled veterans of 
this State accomplish maximum adjustment. The mo- 
tivating atmosphere of this vacationland is contagious 
to new campers and seems to give them the desire to 
live again. 

At the opening of the 1955 season, an active cor- 
rective therapy rehabilitation program was introduced 
into this setting. From June Ist through September 
15th, a certified corrective therapist, from Veterans 
Administration Hospital, Wood, Wisconsin, directs 
the program, on his vacation time, and without 
compensation. 

This rehabilitation program was designed as a 
halfway house between hospital and adjustment to 
disease or disability within physical and mental lim- 
itations. The program is set up to expedite the pa- 
tient’s progress from the feeling of hospital depen- 
dency to independency, and thus bridge the gap be- 
tween hospital, back home, and re-employment when 
possible. New methods and techniques are developed 
to enable the patient to participate. Activities are 
introduced that will help the patient mobilize his 
resources to regain his functional and adaptive recrea- 
tional life. When rest and relaxation are the desired 
treatments, the outdoor life of pines and lakes, in the 
solitude of cool nights, provides this comfort. In some 
way, the camp program seems to influence the patient’s 
psychological, physical and social life. 

All personnel working at camp have the interest 
of the patients at heart and work together as a team. 
The camp superintendent, registered nurse, physician, 
and corrective therapist are on call and in attendance 
during regular camping season. Vocational rehabilita- 
tion counselors from the State, visit camp to see pa- 
tients who are interested in re-employment. The 
American Legion Auxiliary workers assist the campers 
in many ways, as do the recreational leaders. The 
greatest responsibility rests with the camp superinten- 
dent, and the success of the camp depends upon its 
personnel. 


Corrective Therapy Program 

The physical restoration program is administered 
by a corrective therapist under the prescription of a 
physician, who specifies the desired treatment and 
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Main Dining Hall 
Hobby Shop 
Shuffleboard Court 


contra-indications to activity. The camp physician 
sees the patients regulariy, and the corrective therapist 
treats them daily. One of the specific objectives of the 
corrective therapy program is to work with the pa- 
tients, and not on them. Through cooperative rela- 
tionships and an informal approach, corrective thera- 
pists teach and direct the camper while he accom- 
plishes the objectives. Routine exercises are substi- 
tuted for functional participation as soon as possible 
in adapted physical and recreational activities. For 
example, with a little instruction, swimming can again 
become a natural recreational activity for amputees, 
campers with neuromuscular disabilities, the blind, 
and others who enjoyed swimming before their illness. 

Camp is well equipped, in the outdoor area, with 
therapeutic exercise equipment and rehabilitation aids 
to teach the patient ambulation and self-care activi- 
ties. Apparatus such as resistive exercise tables, sta- 
tionary bicycles, parallel bars, exercise mats, wall pu!l- 
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Cabin Interior 
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eys, shoulder wheels, stationary steps, and other thera- 
peutic exercise equipment, is used under the direction 
of the corrective therapist. The problem here is not 
to convince the patients to participate in therapeutic 
exercise at camp, but to prevent them from over- 
exertion. Equipment which was donated by various 
State Legion Posts is in constant use. 

Some of the modalities used to improve the pa- 
tient’s disabilities are: 1) Conditioning exercises to 
develop strength, endurance, coordination, agility and 
thus prevent physical and psychological de-condition- 
ing; 2) Functional ambulation and elevation tech- 
niques including the use of all ‘types of devices to 
enable the camper to walk again; 3) Self-care activi- 
ties so patient may take better care of his immediate 
needs; 4) Therapeutic and recreational swimming 
adapted for the individual patient’s disability; 5) 
Special activities for orientation of the blind patients; 
6) Test and measurements to check the functional ca- 
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pacities of the more severely disabled patients in ac- 
tivity of daily living tests, consisting of two parts, 
ambulation and self-care activities. The treatment pro- 
gramis very flexible to meet the patient’s physical as 
well as psychological needs. If the campers enjoy the 
program, they are taking the shortest road to regain 
their health. 


A complete record is kept on each patient pre- 
scribed for corrective therapy. Attendance and prog- 
ress notes are submitted to camp physician regularly 
on patient’s improvements, regressions, abilities, and 
reaction to camp program. Information can be for- 
warded to referring physicians, upon their request. 


Last year, 240 patients attended camp. Among 
the major types of disabilities encountered were: Car- 
diacs, hemiplegia, blind, neuromuscular, post-opera- 
tive, orthopedic, amputees of upper and lower extrem- 
ities, and post-hospital neuropyschiatric — to mention 
only a few. The age groups ranged from World War I 
veterans through Korean veterans. 


Attainments 


In addition to developing new interests and deriv- 
ing psychological benefits from camp, the patients 
have shown certain measurable improvements in 
strength, endurance, and functional capacity. For ex- 
ample, hemiplegics gain strength and improve coordi- 
nation in affected lower extremities. This is demon- 
strated by improved functional ability in ambulating 
and playing games such as shuffleboard where balance 
is an inherent factor. Most patients ambulated at 
least between parallel bars, and several had not been 
on their feet to walk since their illnesses began. A leg 
amputee who had not been swimming in 15 years 
started to swim again with a few instructions, and 
swam daily during his stay at camp. This same pa- 
tient had been a member of a domicilary for ten 
years, and unemployed. To date he is re-employed 
full time, at age 63, in a nursing home. A blind pa- 
tient, with a below-elbow arm amputation, resumed 
his swimming program for the first time since his 
blindness. He had graduated from college last year, 
attending after becoming blind. He has written sev- 
eral letters in which he states how much the camp 
program has done for him in adjusting to his new 
recreational life. Cardiacs learned to adapt physical 
activities and re-establish their recreational lives in 
such activities as fishing, boating and hobbies of all 
types. Several lower extremity amputees have gone 
through complete training in the use of their pros- 
theses. A complete movie is available on the various 
steps one amputee went through at camp before re- 
suming work in his home town. 
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Recreation Program 


Many leisure-time and adapted recreational pro- 
grams are enjoyed by all. There are fishing trips, hikes 
through American Legion State Forest, motorboat 
trips, airplane rides, and water-skiing shows. A well 
equipped wood-working hobby shop is located in the 
main lodge. Driftwood hunters find many enjoyable 
hours in making the driftwood into lamps and dis- 
plays. Cards, television, movies, and group singing 
are popular events in the main lodge when the camp- 
ers get together. The feeling of competition is renewed 
through tournaments in shuffleboard, horseshoes, arch- 
ery and other games; not only for the participants, but 
also for the spectators. Prizes are given weekly, for 
winners of tournaments, and for the camper who 
catches the largest fish. All campers are encouraged 
to attend the church of their choice on Sunday morn- 
ings, and transportation is provided. 


Maintenance of the Camp 


The camping situation demands certain re-social- 
ization and physical effort on the part of the patients, 
which they are expected to carry out within the limits 
of their abilities. Many times necessity becomes the 
mother of invention to patients at camp. Details such 
as making beds, cleaning cabins, drying dishes, are 
carried out by the patients. Those who are building 
up work tolerances do various jobs around camp and 
in the shops. The patients assist each other and help 
the ones who may be in need of a little extra atten- 
tion. This group-living experience in a permissive 
atmosphere has a natural re-socialization effect on the 
convalescent patient. 


With the problems of an aging population facing 
our Nation, and the average life expectancy steadily 
increasing, we hope that rehabilitation in camping is 
making disabled Wisconsin veterans’ lives more useful 
and enjoyable: Medicine has added years to the lives 
of our disabled; now it is the opportunity of Camp 
American Legion Rehabilitation Program to add life 
to those years. By rendering this service to the veteran 
and his family, the Nation as a whole will benefit. 

I have discussed the beautiful setting of Camp 
American Legion into which an active rehabilitation 
program has been introduced. By utilizing one of the 
keys to good rehabilitation, namely motivation, some 
of the effects of the program have been cited. Com- 
plete rehabilitation has been demonstrated in the 
older age groups by adjustment to disability, and in 
some cases by re-employment after many years of 
idleness. With increased finances Camp American 
Legion could easily be developed into a hospital-to- 
job rehabilitation program for patients desiring 
re-employment. 
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A HEELCORD STRETCHING DEVICE 


DAVID S. BILOWIT, C.C.T. * 


The customary method of stretching the heelcords 
(gastrocnemius and soleus) is to place the patient in 
a supine position and manually apply pressure by 
forcing the foot into dorsiflexion. In addition to re- 
quiring the services of a therapist and the use of a 
plinth, this method also introduces the problem of 
contraction of the antagonist muscle group when the 
patient does not have control over the amount of 
stretch. The device described below allows the pa- 
tient who is able to stand to self-stretch the heelcords 
without assistance, thus replacing manual stretching 
by the therapist. 

For patients who are able to stand with support 
from the stall bars, the stretching device (Fig. 1) is 
placed on angle, one end over the lower stall bar, the 
height of the bar determining the degree of heelcord 
stretch. The patient stands on the board, facing the 
stall bars with his heels placed firmly against the lower 
end of the board. Wheelchair patients may wheel 
their chairs to the end of the board and pull them- 
selves erect with the aid of the stall bars. Then by 
extending the hips (drawing hips forward) the feet 
are forced into a dorsiflexed position, and the heel- 
cords are stretched. 

The following advantages are noted in the use of 
this device: 

1. The patient is always in a position to control 
the degree of stretch so that involuntary con- 
traction of antagonistic muscles does not occur. 
The patient is relaxed because he is able to 
terminate the stretch immediately if he experi- 
ences pain. 
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Fig. 1 

2. The patient’s body weight is used as the power 
source rather than the force of the therapist’s 
hands and arms. Thus greater power, less 
resistance on the part of the patient, and no 
physical effort by the therapist results in a 
more efficient stretching method. 

3. The device saves time by omitting the 
five minutes minimum required to manually 
stretch one patient’s heelcords. An average 
of four-five patients use the device daily after 
being shown only once how to use it. 

4. Plinth space is saved for exercise by another 
patient who may be working while two boards 
are being employed simultaneously side by 
side in an area smaller than that required by 
the plinth. 
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William B. Bean, “A Critique of Criticism in Medicine and 
the Biological Sciences in 1958.” Perspectives in Biology and 
Medicine, 1:224-232, Winter 1958. 


Criticism in medicine and in science has been neglected. 
To cultivate the critical faculty one must have facts and 
know how to identify data. The true and the false must be 
separated. Data do not comprise science but are the stuff 
from which science arises. There can be no valid general- 
izations until facts have accumulated in sufficient quantity 
to make a solid foundation. Contemporary medical educa- 
tion tends to deaden the critical faculty by emphasizing 
facts instead of relations and functions. Failure to develop 
the critical faculty is shown by the naive acceptance by the 
physician of a host of highly advertised but unproved medi- 
cines. Criticism is by nature destructive, but unless we 
destroy the second-rate and the erroneous they will cause 
biological science to wither. In medicine error endangers 
the patient. The scientist may feel threatened when his 
work is attacked, but in a mature person this tendency to 
resent criticism subsides. If he is wise, he may profit greatly 
from it. 


“Discussion: Hydrotherapy. Is It of Value?” Proceedings of 
the Royal Society of Medicine, 51:94-100, February, 1958. 


Dr. R. Harris: A surprisingly large amount of physio- 
logical research has been done on hydrotherapy, but accur- 
ate assessments of the clinical value of these proceedings 
has not been made. Hydrotherapeutic measures have gen- 
erally been used with conditions of obscure pathology in 
which the enthusiasm of the physician and the impressive 
ritual of hydrotherapy are valuable additions to the thera- 
peutic effects of water. The two principal aspects of its 
current use are as an exercise medium and for thermal or 
mechanical stimulation. It is indispensable for conditions 
in which the muscles are too weak to overcome the force 
of gravity, but will other patients gain maximal muscle 
power and function more quickly from it than from “dry” 
exercise? Will the end result be the same? We have only 
overall clinical impressions; not critical assessments. Con- 
trolled clinical trials are urgently required. 

Dr. J. H. Jacobs: Benefits from hydrotherapy result 
only from the patient’s active co-operation in using such 
muscle power as he has. One of its benefits, early ambula- 
tion, is difficult to duplicate by any other means. It should 
be considered a form of exercise therapy which is particu- 
larly suited to the treatment of weakened muscles, but 
progression to more vigorous forms of exercise should take 
place at the earliest opportunity. 

Dr. T. G. Reah: Co-ordinated movements to produce a 
natural movement, such as rising from a chair, are more 
satisfactorily taught on water than on land. Two therapists 
working in a pool are much more satisfactory than is one 
working alone. 


Philip Solomon, “Sensory Deprivation and the Human 
Mind.” Research Reviews, April, 1958, pp. 9-11. 


Subjects placed in experimental situations which block 
the usual sensory input often develop mental abnormalities. 
The introverts break down before the extroverts. The ex- 
periments suggest that patients who may already be near 
the mental breaking point may develop psychotic-like states 
when confined in a respirator, forbidden visitors, eyes 
bandared, or otherwise deprived of the usual sensory cues. 
Darkness, silence and solitude should be avoided in their 
surroundings. Drivers making long trips, particularly cn 
superhighways, assembly line workers, and isolated individu- 
als may also be jeopardized by the lack of sensory stimula- 
tion. 
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John L. Morgan, B. D. Tidwell and Edward J. Ryan,“ Urin- 
ary Findings in College Athletes Following Contact and 
Noncontact Sports.” Journal of Laboratory and Clinical 
Medicine, 56:935, December, 1957. 


Urinary findings were recorded on college football play- 
ers, cross country runners and basketball players. Albumin- 
uria and cylindruria were common following athletic con- 
tests and usually subsided in a short time after resumption 
of average daily activities. Body contact is not necessary 
for their production. 


F. A. Hellebrandt and S. J. Houtz, “Methods of Muscle 
Training: The Influence of Pacing.” The Physical Therapy 
Review, 38:319-322, May 1958. 


Rate of working is the critical variable in training pro- 
grams designed to increase muscle performance. The 
amount of work done per unit of time may be augmented 
by increasing load or speed. The functional capacity of a 
muscle increases when the speed is kept constant and the 
resistance is systematically increased. There is an optimum 
speed for exercise of every degree of severity. In this in- 
vestigation the loads, repetitions and rest pauses were held 
constant, while the speed of the exercise was progressively 
increased to a pace faster than the optimum. Six normal 
adult females trained on the radio-ulnar ergograph. Only 
supination was studied. Increases in speed were found to 
be as effective as increases of load in augmenting functional 
capacity. 


Editorial, “Modern Humours.” British Medical Journal, 
5076:939, April 19, 1958. 


In the Hippocratic view and the James-Lange theory 
the production of a humour by an organ created a corre- 
sponding emotional state. The discovery that the adrenal 
medulla under the influence of the sympathetic nervous 
system and the adrenal cortex under the influence of the 
hypothalamic-pituitary system can liberate substances hav- 
ing metabolic and vascular effects on the skin, muscles, and 
viscera, and simultaneously modifying the function of the 
CNS, offers a testable hypothesis. Blood levels and adrenal 
secretion rates can be found in the anxious, the angry, the 
athletic, and the idle. It is claimed that the anxious excrete 
a good deal of adrenaline and not so much noradrenaline, 
whereas active aggressive feeling shows a high output of 
noradrenaline. In heavy muscular activity the output of 
both is. high. It is said that people with a high resting ex- 
cretion of noradrenaline are the least likely to black out 
during acrobatics. The aim of the modern study of humours 
is to replace the term “stress” by a description of a series 
of precise physiological, physical or chemical events, each 
of which has its particular sequence of humoural responses 
and consequent metabolic effects. In this way the stress 
theory of disease may be given meaning. 


Robert E. Olson, “Food Faddism—Why?” Nutrition Reviews, 
16:97-99, April, 1958. 


Food faddism is economically wasteful and scientifically 
unsound, but it persists and grows in spite of scientific 
advances in knowledge about nutrition. Food has an emo- 
tional value, and food faddists capitalize upon this. Individ- 
ual food faddism generally stems from acute or chronic 
psychological aberration; probably group faddists are psy- 
chologically exploited rather than psychiatrically ill. Typical 
fallacies are those which attribute exceptional nutritional 
values to a single food (yogurt, black strap molasses, wheat 
germ oil, etc.); rejects fruits and vegetables grown with 
commerical rather than “organic fertilizers” (biochemical 
analysis reveals no significant differences) ; advocates daily 
use of vitamins, trace minerals or other nutrients (there is 
no evidence that supraoptimal levels of these nutrients 
improve health, but they may harm it); urges certain foods 
or systems of dieting (steak and prunes, raw tomatoes and 
hard boiled eggs) to cure disease. Food faddism can be 
combatted by programs of nutrition education and by im- 
proved standards of clinical nutrition. 
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John L. Reichert, “Competitive Athletics for Pre-Teen-Age 
Children.” Journal of the American Medical Association, 
166: 1701-1707, April 5, 1958. 


Vehement arguments center on the question of athletic 
competition for children under 13. Competition is a part of 
life, but competitive drives must not be overstimulated. Pre- 
adolescents are vulnerable to physical injury and to physio- 
logical damage. The emotional pressures engendered may 
affect emotional development and social adjustment. There 
is evidence that those engaged in competitive athletics are 
less healthy than those who are not. Children should have 
an opportunity to develop skills in a wide variety of ac- 
tivities, including competitive and non-competitive athletics. 
Opponents should be carefully matched. Body contact sports 
are dangerous at this age. Professional leadership and 
medical supervision is essential. Regular leagues, tourna- 


ments, and any form of commercial exploitation should be 
forbidden. 


Herbert T. Hudgens, “Health of the American Indians.” 
Journal-Lancet, 78:108-110, March, 1958. 


In 1955 the Public Health Service took over administra- 
tion of the medical program for Indians. The health needs 
of the 315,000 Indians on 250 reservations in 24 states are 
critical. Average age at time of death is 39, compared with 
60 for the general population. 33% of these deaths occur 
before the fifth year of life, compared with 8% in the gen- 
eral population. Among the Northern Plains Indians deaths 
from influenza and pneumonia are nearly four times that 
of the general population; the death rate for TB is five 
times; that for enteric diseases is ten times. 


Unless noted otherwise, all abstracts have 
been prepared by Philip J. Rasch, Ph.D. 
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“Preventive Geriatrics.” Reprinted from The Journal of the 
Michigan State Medical Society, 56:589-610, May, 1957. 
Paper. Free. 


This is a report of a panel discussion on the role of 
rutrition, physical development, education, and exercise 
in Preventive Geriatrics conducted by the Geriatrics Com- 
mittee of the Michigan State Medical Society. The paper 
is composed of excerpts from statements made by the panel 
members. The names of many of the latter will be familiar 
to corrective therapists—Rusk, Morehouse, Montoye, 
Michael, McCloy, Walters, Wessel, Jokl, etc. A copy of the 
article has been sent to each member of the American 
College of Sports Medicine, and it is announced that ad- 
citional material concerning the care of geriatric patients 
will be published later on. 

PJR 


“Scouting with Handicapped Boys.” (New Brunswick: Boy 
Scouts of America. 1957. 64 pp. Paper. 75c.) (Available 
through local Boy Scout offices and Boy Scout distributors.) 


The objectives of Scouting are to help boys attain 
character development, citizenship training, and physical 
fitness. The latter is a matter of individual capacity. 
The need is to help the handicapped boy improve what 
he has. Having established these points, this booklet goes 
on to discuss the channels through which the handicapped 
may be incorporated into Scouting and the extent and 
kinds of handicaps, “success stories” of individuals and 
troops who have successfully overcome crippling handicaps, 
scurces of help, and bibliographic materials. This is ef- 
fective propaganda for a praiseworthy movement. 

PJR 
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“Sport and Society,” edited by Alex Natan. (London: Bowes 
& Bowes, 1958. 208 pp. $2.94) 


This symposium is avowedly an attempt to discuss 
modern competitive sports in terms of sociology and psy- 
chology. Surprisingly, its contributors have largely been 
drawn from the ranks of the actors, journalists, novelists, 
painters, and the like, although a majority of them are—or 
were—athletes of considerable distinction. However, the 
sociologists and psychologists are conspicuous by their 
absence. This leads to some odd omissions. The journalist 
discussing sport in France fails to observe that the Fréench- 
man’s disdain for the work and self-discipline required to 
become a great champion may be directly related to the 
fact he also disdains the effort and self-discipline required 
to be a great nation; or that his feeling for dishonesty in 
sports may be related to his notorious dishonesty in the 
matter of paying his taxes. It is fascinating to read that in 
France the masses have taken sport away from the upper 
classes, while in Italy an interest in sport is spreading from 
the masses to the upper classes. One longs for a competent 
sociologist to interpret the meanings of these diametrically 
opposed trends. 

One of the contributors is a student of psycho-analysis, 
and displays how the Freudians manage to pervert every- 
thing to fit their mythology: squash players and billiard 
players are engaged in a symbolic pursuit of the nipple; 
lacrosse is an attempt to steer the penis into the vagina; 
the batsman who ignores the bad pitches and swings at the 
good ones makes a judicious selection between the good and 
the bad breast; when he is put out he is symbolically cas- 
trated, etc. ad nauseum. 

Of the 18 chapters, 6 are written by Britons, 6 by Ger- 
mans, and 6 by Continental Europeans. Rather peculiarly, 
neither the United States nor Russia are represented. The 
chapter supposedly dealing with the United States turns out 
to be reminiscences of sports writing by a German now 
living in Switzerland! If any one thread runs through the 
book, it is that sports (particularly the Olympic Games) 
have so clearly become instruments of national propaganda 
that they appear in danger of disappearing entirely from 
the life of the average citizen. The repeatedly expressed 
opinion that the Olympic Games no longer have a justifi- 
cation bodes ill for their future. 

In spite of the fact that the book does not live up to 
its promise, it is important as an expression of the views of 
athletes, sports writers, physical educators, and others 
closely associated with European sport. The definitive 
works on the sociology and psychology of sport are yet to 
be written. When they are this book, like Cozens and 
Stumpf’s Sports in American Life (reviewed here July- 
August 1954) and Jokl et al.’s Sports in the Cultural Pat- 
tern of the World (reviewed here March-April 1957) will 
be important references. 


PJR 


“Clinical Heart Disease,’ by Samuel A. Levine. (Philadel- 
phia: W. B. Saunders Co., 1958. 636 pp. $9.50) 


This new fifth edition of Levine’s Clinical Heart Disease 
is a fine contribution to the field of clinical medicine. Many 
texts on cardiology have appeared over the years, but none 
have surpassed Levine’s clinical descriptions. This edition 
presents, as in previous editions, an approach to under- 
standing diseases of the heart based on the personal ob- 
servations and experiences of bedside diagnosis and care 
of the cardiac patient, as well as many years experience as 
teacher in this field. Soundly based on correlation of clinical 
features with the disturbec underlying physiology, the 
present edition places surgery of the heart in proper per- 
spective. The author states, “ ... it is no longer sufficient 
to simply diagnose mitral or aortic disease . . . we are now 
challenged to estimate the degree,” and to instigate pro- 
cedures heretofore unavailable for the stricken patient. 

The former chapter on congenital heart disease has 
been completely revised, and additions to the chapters on 
electrocardiography and vectorcardiography have been in- 
cluded. Anyone interested in cardiology or care of the 
patient with heart disease will find this classic of inestim- 
able practical use. 


MLB 
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“Functional Bracing of the Upper Extremities,” by Miles H. 
Anderson. Edited by Raymond E. Sollars. (Springfield: 
Charles C. Thomas, 1958. 463 pp. $9.50) 


This tome —the first of its kind— is designed to show 
the various types of braces and assistive apparati which 
may be utilized to aid the individual who has suffered 
some degree of upper extremity paralysis. It was originally 
prepared as course material for classes for paramedical 
personnel, and has been brought together here for the 
benefit of other workers in this field. The text discusses 
functional anatomy of the hand, functional assistive hand 
splints, feeders, special assistive devices, basic anatomy of 
the arm and shoulder, biomechanics of functional hand 
splints and arm braces, and functional arm braces. The 
discussion is very detailed: the technique of making a splint, 
the mechanical principles of ball-bearing feeders, the 
process of fitting a functional upper extremity unit, and 
similar matters are presented in step-by-step fashion. 
Most of this material falls within the area of the ortho- 
pedist and the prosthetist rather than the therapist. While 
it is especially recommended to the two former, it will be 
valuable in showing the therapist the type of functional 
braces which are available and in giving him an under- 
standing of their capabilities and limitations. 


This work has had the fiscal support of the Veterans 
Administration and has been coordinated by the National 
Academy of Sciences. The author predicts that better 
methods and devices will be developed with time. This is 
no doubt true, but the present volume will have played 
an important role in that development by bringing to- 
gether in one convenient book the best available at the 
present time. The text is clearly written and is profusely 
illustrated. It should be in the library of every hospital 
and rehabilitation center concerned with the problems of 
upper extremity bracing. 


PJR 


“Fat Consumption and Coronary Diseases: The Evolution- 
ary Answer to This Problem,” by T. L. Cleave. (New York: 
Philosophical Library, Inc., 1958. 38 pp. $2.50) 


All too frequently basic biological principles are not 
utilized to evaluate a problem of health or to predict its 
future course. In this small monograph the author has 
attempted to apply Darwinian principles to taste, or, more 
comprehensively, the instinct of appetite and its role in 
the present menace of coronary disease. He accepts the 
thesis that coronary disease is the result of fat over- 
consumption. The instinct of appetite would prevent this if 
allowed to select “natural” substances according to one’s 
needs, if it were not for two factors: (a) “some alteration 
from the natural state in the fats,” and (b) “some un- 
natural interference with the exercise of the instinct.” 
The author rules out the former possibility on evolution- 
ary principles, on the basis that if allowed to choose, the 
instinct of appetite can be relied upon to select according 
to the individual needs. Regarding the latter, however, 
this instinct is prevented from “natural” operation largely 
by “arbitrary meals” and “arbitrary food mixtures.” The 
first prevents selection according to biological need, and 
the second by “unnatural” mixing of fats, carbohydrates, 
etc. Prevention of coronary disease lies in application of 
these principles to dietary intake. Any one interested in 
this problem will find at least an interesting and refreshing 
approach to a problem with many suggested solutions. 

MLB 


“Casting and Angling,” by Julian W. Smith and Committee. 
(Washington, D.C.: American Association for Health, Physi- 
cal Education, and Recreation, 1958. 48 pp. Paper. $2.00) 


This booklet is one of the Outdoor Education series and 
is designed as a guide for those charged with teaching 
angling in the physical education program. It covers equip- 
ment and techniques, hints for instructors, games, clubs, 
equipment, fishing tackle, and reference material. This 
sport appears to have much to offer paraplegics and certain 
other handicapped individuals. 


PJR 
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“Team Sports for Girls,” edited by Ann Paterson. (New 
York: The Ronald Press Co., 1958. 396 pp. $5.00) 


Paterson presents her book Team Sports For Girls with 
the assumption that the physical educator fully under- 
stands the games. She has given a short review on the value 
of team sports and on their teaching, discussing both the 
responsibility of the individual and what is expected of the 
teacher. The text is complete in that it covers all team 
sports that girls customarily play and each is handled in 
an excellent manner: brief history, the game, facilities and 
equipment, fundamental skills, lead up games, drills, good 
coaching, playing hints, suggested teaching progression, 
brief summary of rules, including glossary, and safety fac- 
tors. In each case there has been ample use of plates and 
illustrated sketches. This book is recommended as a source 
book for physical educators in the women’s field. 


MR 


“From Program to Facilities in Physical Education,” by 
Harry A. Scott and Richard B. Westkaemper. (New York: 
Harper and Brothers, 1958. 483 pp. $6.50) 


“The primary purpose of this book is to enable the 
development of better programs of Physical Education both 
now and in the future by improving the physical facilities 
for the program in schools and colleges.” 

The text was written for students, architects, teachers, 
and all administrators interested in facilities for a physical 
education program. Emphasis is placed on long-range plan- 
ning for the acquisition of functional facilities to meet the 
needs for the present as well as a future program in the 
physical education department. General remarks are de- 
voted to programming in the discussion on the use and 
value of the facilities. Detailed descriptions and graphic 
illustrations are provided for the construction of the 
following areas: indoor facilities for elementary, junior 
and senior high schools, and colleges; swimming pools for 
all purposes; the field house; outdoor facilities for schools 
and colleges; and the stadium. 

e book is an invaluable source of reference for 
administrators or personnel interested in developing the 
many areas of physical education. 


HJB 


“Fundamentals of Human Physiology for Students in the 
Medical Sciences,” by W. B. Youmans. (Chicago: The Year 
Book Publishers, Inc., 1957. 567 pp.) 


The purpose of this book is to present the fundamentals 
of physiology for students of the medical sciences and to 
keep the presentation brief by the elimination of material 
which is usually covered in courses in anatomy and bio- 
chemistry. Considerably more attention is given to the phy- 
siological effects of drugs and diseases and to neurophy- 
siology than is true of the average text. The maintenance 
cf brevity, of course, results in certain losses. The reviewer 
had occasion to do a considerable amount of reading re 
the musculoskeletal system and fatigue while this text was 
on his desk and found the latter considerably less useful 
in these respects than some of the other books. Rather 
oddly, the review copy includes two entirely different types 
of paper. Illustrations—mostly drawings—are plentiful and 
the index appears quite complete. The book appears to 
have a definite use, but the corrective therapist should 
be sure that it covers in satisfactory detail the areas in 
which he is most interested before purchasing a copy. 

PJR 


“Artificial Limbs,” Autumn 1957. 


This entire issue is devoted to the hip-disarticulation 
prosthesis developed in Canada. After an introductory dis- 
cussion of the medical significance of hip disarticulation, 
the balance of the journal is devoted to a series of 
papers on the Canadian-type prosthesis—its evolution, 
biomechanics, construction and fitting, and the experiences 
of its users. The consensus of opinion is that the apparatus 
is highly satisfactory. For those working in this field the 
data should be both interesting and important. 


PJR 
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“The Appraisal of Applicants to Medical Schools,” edited 
by H. H. Gee and J. T. Cowles. (Evanston: Association of 
American Medical Colleges, 1957. 228 pp.) 


The 1956 Association of Medical Colleges’ Institute on 
Evaluation of the Student focused upon the appraisal of 
applicants to medical schools. Evidence presented in this 
detailed report includes (1) The Broad Perspective; (2) 
Intellectual Characteristics of Applicants; (3) Non-Intel- 
lectual Characteristics of Applicants; (4) Overall Appraisal 
of the Admission Process. Appendices cover supplementary 
tables, bibliography, summary of on-going and recent re- 
search, and a roster of participants. 

Educators have evaluated applicants from the data 
obtained by interview and psychological testing (intellectual 
and projective.) The editors present the data in written 
and tabular form from material gathered by leading 
medicai schools and correlate it where possible. All aspects 
of the evaluation of medical applicants by admission com- 
mittee, which included the anthropological, sociological 
and psychoanalytical concepts, were considered. 

Presented in the form of a panel discussion, data 
gathered from the admission committee reports of many 
of the leading medical schools is compared, and a summary 
of the conclusions from such “findings” completes the 
report. 

To admission committees, educators and administrators 
of teaching institutions, this report should serve as a 
stimulus for further study of a continuing problem—ap- 
praisal of applicants. Results to date indicate the need 
for a more thorough re-evaluation of methods and the de- 
velopment of techniques where allied disciplines such as 
psychiatry, psychology, and sociology may be integrated 
so that an over-all approach may be developed. This report 
indicates that the interview and I. Q. are not sufficient 
for an adequate appraisal of applicants entering medical 
school if the over-all objective of such training is a mature 
personality trained in the medical services. 

Such reports as the above on method and techniques as 
used in recognized teaching institutions should be made 
required reading for all admission and credential com- 
mittees. It will be of definite value to the sincere educator 


whether his teaching be in the pre-medical or medical 
sciences. 


DCL 


“Hypnography,” by Ainslie Meares. (Springfield: Charles 
C. Thomas, 1957. 271 pp. $7.75) 


Ainslie Meares, an analytically oriented psychiatrist 
of Melbourne, Australia, has again written a text on his 
favorite subject, the unconscious. In this book he gives 
us techniques, results, and conclusions as related to the 
graphic-art production of unconscious material by the 
patient while under hypnosis. It is clearly written and 
adequately explained, with case histories and patients’ 
crawings. The use of hypnography as a method of in- 
vestigating repressed conflicts may provide an additional 
technique to be used in the “uncovering” psychotherapies. 
To the psychiatrist, research worker, and the allied dis- 
cipline in the mental health field this book will be of 
interest as a specific presentation of a specialized in- 
vestigative technique. The index is adequate. 


DCL 


“The Neuroses and Their Treatment,’ Edited by Edward 


Podolsky. (New York: Philosophical Library, n. d. 555 pp. 
*10.00) 


Over forty papers on the treatment of the neuroses 
have been collected by Editor Podolsky. Reprinted from 
previous contributions to journals in the vast field of 
psychiatry, the contents range from child psychiatry to 
the Grantham Lobotomy, from psychoanalysis to carbon 
Gioxide therapy, and from organ neuroses to Miltown. As 
a library “filler” this volume may serve a purpose, but the 
papers included are not representative. of the better articles 
published in the outstanding journals from which the 
editor has made his selection. To those interested in the 
behavioral sciences who have the leisure for such reading 
the book may prove of interest. There is no index and no 
bibliography. 


DCL 
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“Swimming-Instructor’s Guide” and “Lifesaving-Instruc- 
tor’s Guide,” by David H. Robertson and Charles W. Russell. 
(Chicago: The Athletic Institute, 1958. $2.00 each. 44 pp. 
and 35 pp. respectively. Paper.) 


These booklets are reproductions of sound-accompanied 
slide films taken from the Beginning Sports Slidefilm Series 
published by the Athletic Institute. Both begin with infor- 
mation regarding techniques for projecting the actual slide- 
films and are followed with teaching standards, facilities, 
safety precautions, and suggestions for the instructor. In 
Swimming, the main body of material consists of four units: 
Learning to Enjoy the Water, Learning to Swim, The Ele- 
mentary Backstroke, and The Side Stroke. Each unit con- 
sists of the printed pictures of the actual slidefilms with the 
recorded narrations accompanying each frame. The second 
unit is devoted to the dog paddle and the crawl stroke. The 
other three units are self-explanatory. The booklet con- 
cludes with selected references and available motion pic- 
tures. Lifesaving is written in the same style, but devoted 
to the program and methods for teaching Junior and Senior 
Lifesaving Courses. The two basic units consist of “Rescue 
Methods” and “Resuscitation.” 

Although the booklets are interesting, it is felt that a 
review cannot do justice to the material without considering 
the slidefilms themselves. 


HJB 


“Defend Yourself!” by Jack Grover. (New York: The Ron- 
ald Press Company, 1958. 80 pp. $2.95) 


This addition to the Barnes Sports Library is a curiously 
formless volume. Mixed in with eminently practical advice 
on self-defense is material on common knots, first aid, 
descriptions of some forms of katsu not mentioned in Kar- 
povich’s volume on artificial respiration (together with the 
comment that they should not be used except by experts), 
calisthenic exercises, and other seemingly extraneous mat- 
ter. There are some surprising omissions, and some of the 
material needs to be expressed with certain reservations. 
The author states he has studied amachakuy, a system 
certainly unknown in this country. Unfortunately, the only 
maneuver he describes from its repertoire proves to be one 
commonly used by street brawlers here. 

There are so many books now on eclectic methods of 
self-defense that it is difficult to see the need for another. 
What is needed is for someone to study the various systems 
such as jiu jitsu, karate, amachakuy, r’bah, and gung fu, 
and give us a comparative analysis of their philosophy, 
techniques, virtues and weaknesses. Such a study might very 
well show that the differences between them are slight 
indeed. 


PJR 


BOOKS RECEIVED 


“Selected Fitness References.” Fitness Series No. 1. (Wash- 
ington, D.C.: A.A.H.P.E.R., 1958. 16 pp. Paper. 50c.) 

Bibliography of materials on fitness, classified under 
General Reference, Health Education, Physical Education, 
Recreation and Outdoor Education, Sports and Athletics, 
Professional Education, and Public Relations. 


“The Ford Foundation Annual Report.” 
October 1, 1956 to September 30, 1957 report of a 


foundation whose “General purpose is to advance human 
welfare.” 


“The Preservation of Youth,” by Moses Maimonides. Trans- 
lated by Hirsch L Gordon. (New York: Philosophical Li- 
brary, 1958. 92 pp. $2.75) 

Health views of a noted 12th Century Hebrew physician. 


“Fall 1957 Statistics on Enrollment, Teachers, and School- 
housing in Full-Time Public Elementary and Secondary 
Day Schools,” by Samuel Schloss and Carol Joy Hobson. 
(Washington, D.C.: U.S. Government Printing Office, 1958. 
13 pp. $ .15. Paper.) 

Fourth annual survey report. 


“Health and Physical Education Microcards.” 15 March 
1958 Supplement to 1 October 1957 Bulletin. Eugene: Uni- 
versity of Oregon. Free. 
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GLAUCOMA A THREAT TO MEN OVER FIFTY 


About one in each 19 men over the age of 50 is faced 
with possible blindness from the eye disease, glaucoma, a 
survey announced by Veterans Administration indicates. VA 
said the finding emphasizes the importance of frequent and 
thorough eye examinations for persons in this age group so 
that the disease can be detected in time for early treatment. 
The survey was made at the VA outpatient clinic in 
Brooklyn, N. Y. 

Use of improved techniques for examination of all vet- 
erans over 50 coming to the clinic during the past three 
years has revealed signs and symptoms of developing glau- 
coma in 140 of 2,600 patients. Dr. Jacques Landesberg, the 
clinic’s chief of ophthalmology, said glaucoma is a disease 
in which pressure builds up within the eye, causing pro- 
gressive blindness and ultimate destruction of the optic 
nerve. 

Since deterioration from chronic glaucoma is gradual 
and. with no particular early discomfort, victims usually 
are not aware of this disease in its earlier stages, he said. 

In addition to usual eye examination, Dr. Landesberg’s 
program for detection of glaucoma included routine 
measurement of pressure within the eye, by use of an 
instrument called a tonometer, and taking of color photo- 
graphs with a camera especially designed to photograph the 
back of the eye. Dr. Landesberg said the photographs are 
useful to show cupping of the optic nerve head. 


NEW DRUGS SAFE FOR GERIATRIC PATIENTS 


A new drug for treating arthritis, rheumatism, and 
allergies is especially suitable for old people and others with 
heart conditions, Veterans Administration reported recently. 
Va said research at the VA center in Martinsburg, W. Va., 
has produced definite evidence that triamcinolone, a newly 
developed drug of the cortisone family, can be used safely 
for heart patients. 

Dr. Thomas H. McGavack, chief of intermediate service 
at the Martinsburg center, said triamcinolone can be ad- 
ministered even to oldsters with severe heart failure without 
doing harm. Most of the anti-inflammatory drugs related 
to cortisone make the condition of heart failure patients 
worse by increasing retention of sait and water, Dr. 
McGavack said. 

The finding on triamcinolone is one of the results of a 
multi-pronged program of research into problems of aging 
conducted by Dr. McGavack at the Martinsburg center 
during the past year. 


VA BLOOD TEST DEVELOPED FOR RARE DISEASE 


A new blood test may help doctors diagnose a com- 
paratively rare but frequenty fatal disease in time for ef- 
fective treatment, Veterans Administration has reported. 
The disease, called LE (for lupus erythematosus), affects 
the connective tissues of the body and may attack the skin, 
joints, kidneys, and other organs, Dr. Ruth H. Wichelhausen 
of the Washington, D.C., VA hospital said. 

The test uses a blue dye, called 2-6 dichlorophenol- 
endophenol, that changes color when mixed with a blood 
sample from a person who has LE. It often shows the 
presence of the disease even before definite clinical signs 
and other laboratory signs can be detected. 

The method was devised by Dr. C. David Cooper of 
George Washington University and Drs. Thomas McPherson 
Brown, William R. Felts, and Ruth H. Wichelhausen of that 
university and the D.C. VA hospital. 

Dr. Wichelhausen explained that distinguishing be- 
tween LE and rheumatoid arthritis at an early stage has 
been extremely difficult in some cases because symptoms 
are so much alike. Early definite diagnosis in these patients 
is most important, since LE must be treated differently 
from arthritis. 
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TB COSTS DOWN 


The cost of caring for tuberculosis patients in Veterans 
Administration hospitals dropped by $38 million during the 
past three fiscal years, VA has reported. Dr. W. B. Tucker, 
VA director of tuberculosis service in Washington, D.C., 
said the reduction can be attributed in large part to im- 
provement in treatment for the disease, much of which 
resulted from findings of VA research. Newer drugs and 
other treatment for tuberculosis have shortened periods of 
hospital stay for TB patients, he said. If the average daily 
TB patient load in VA hospitals had remained at the 1954 
level, approximately $38 million more would have been 
needed for hopsital care of VA TB patients than actually 
was spent over the past three fiscal years according to Dr. 
Tucker. 


For the past 12 years, VA has conducted a joint research 
project with the Armed Forces which is the world’s most 
extensive study of drugs against TB. Involving some 37,000 
tuberculosis patients, the study has produced findings lead- 
ing to present use of TB therapies by the entire medical 
profession. 


Dr. Tucker said success of this study has shortened the 
duration of hospital stay for TB patients, reduced the 
liklihood of disability from the disease, and speeded the 
decrease in number of beds required for veterans with TB in 
VA hospitals. He said that the average duration of hospital- 
ization necessary for successful treatment of TB formerly 
was about two years, while TB hospitalization today usually 
is necessary for less than one year. 


TB patients today usually are able to return to produc- 
tive employment soon after hospital discharge while in the 
past the patient discharged after TB treatment had to 
undergo prolonged rest at home and gradually build up his 
strength. 


Prior to development of the newer drug therapies, the 
relapse rate in TB ran from 35 to 50 percent according to 
Dr. Tucker. He said that today, relapse rate has been 
narrowed down to less than 5 percent and during the past 
10 years the hospital death rate in TB has been cut from 
more than 5 percent to about 1 percent. 


WORLD MENTAL HEALTH YEAR IN 1960 


Plans for a World Mental Health Year in 1960 spon- 
sored by 108 mental health and professional societies in 43 
countries and territories has been announced at the New 
York office of the World Federation for Mental Health. 
Following the pattern of the International Geophysical 
Year, the purpose of the program is to stimulate mental 
health activities, including research, with a maximum of 
international co-operation. 


The Federation, a non-governmental organization 
which includes 29 societies in the United States and 79 in 
42 other countries, reports a world-wide increase in work for 
the promotion of mental health during the ten years since 
it was organized, not only in countries where it has mem- 
ber societies, but in a number of others with which it has no 
formal link. 


AMA APPOINTS DR. NUNEMAKER 


Dr. John C. Nunemaker, Director of the Education 
Service in the Veterans Administration Department of 
Medicine and Surgery in Washington, D.C., has been ap- 
pointed Associate Secretary of the American Medical As- 
sociation Council on Medical Education and Hospitals in 
Chicago. Dr. Nunemaker came to VA Central Office in 
Washington in March 1952 and headed the VA Research 
Service from that date until July 1952, when he was ap- 
pointed to his present position. 


As Director of the Education Service, he has been re- 
sponsible for VA’s education and training prograrns in- 
volving affiliation with 72 medical and 21 dental schools; 
graduate training for 2,500 residents in 21 hospitals special- 
ties; and postgraduate and in-service training for 4,500 
fulltime physicians, 800 dentists, 15,000 nurses, and some 
10,000 fulltime and trainee personnel in the auxiliary 
medical fievl 
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Physical Education Students from the Boston Uni- 
versity School of Education who Received Clinica! 
Training in Corrective Therapy at V.A. Hospitals, 
West Roxbury and Brockton, Mass., Feb.-May, 1958. 
Front Row—Anthony Donatelli and Eugene Ellis. 


Rear Row—Robert Daoust, Edward Silva, Robert Dris- 
coll and David Settele. 


The program is under the direction of Dr. Arthur 
Miller, Professor of Education at Boston University, 


and the chief corrective therapists at the two hos- 
pitals. 


PINE TREE LINKED TO RARE LUNG DISEASE 


A mysterious and sometimes fatal disease, sarcoidosis, 
was linked to the Eastern pine tree by Veterans Adminis- 
tration research announced recentiy. VA said studies in- 
dicate pollen from the East Coast pine may be a cause of 
the tuberculosis-like disease. 

Dr. Martin M. Cummings, director of the VA research 
service in Washington, D. C., said two chemicals found in 
wax from the pollen also are found in the tuberculosis 
microbe, and are similar if not identical to materials found 
in sarcoidosis lesions by British investigators. 

Additional evidence of a link between the tree and 
sarcoidosis is a chart prepared by VA which shows the 
birthplace of 1,200 veterans with the disease. Distribution 
of the disease in the United States correlates closely with a 
map of pine tree areas on the East Coast, Dr. Cummings 
said. 

Dr. Cummings and Dr. Paul C. Hudgins of the VA hos- 
pital in Washington, D. C., found few cases of sarcoidosis 
among veterans born in the Western United States. 

After noting that pine pollen stains with special dyes in 
the same way as do microbes that cause TB, the two 
researchers analyzed pollen from the East Coast pine. They 
discovered it contains a wax made up of Compound A and 
diaminopimelic acid, both of which are constituents of TB 
germs. 

Another chemical portion of pine pollen, a phospha- 
tide, produces small nodules in guinea pigs similar to lesions 
of sarcoidosis, Dr. Cummings said. 

If these compounds are found in sarcoidosis lesions, the 
evidence suggests the disease may result from hypersensi- 
tivity cof some persons to pollen of the Eastern pine, he said. 

Although the incidence of sarcoidosis in this country is 
not known, Dr. Cummings said VA studies suggest there are 
about five cases among each 100,000 hospitalized white 


veterans and about 50 among each 100,000 hospitalized 
non-white veterans. 
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THE HAZEL WILBRAHAM RESEARCH GRANT 
OF THE WOMEN’S NATIONAL AQUATIC FORUM 


In order to stimulate and promote needed aquatic re- 
search, the Women’s National Aquatic Forum has estab- 
lished an Annual Research Grant, of an amount up to 
$300.00, to be awarded to one or more qualified women in 
the profession, either graduate students or workers in the 
profession. : 

Applicants for the Annual Grant shall submit by Nov- 
ember 15th to the Chairman of the Women’s National 
Aquatic Forum, five copies of the following: 

1. A detailed outline of the proposed project including 

a. The complete statement of the problem. 

b. The probable value of the study and its contribu- 
tion to the profession. 

c. The proposed procedure, including method or de- 
sign, the subjects or other sources of data, tech- 
niques to be used in gathering and analyzing the 
data, and the present status of the study. 

d. Date of initiation and probable duration of the 
project. 

e. Estimated expenses involved in conducting the 
project (itemized). 

2. Information about the applicant, including 

a. Education and degrees earned, names of institu- 
tions, and dates. 

b. Professional experience — institutions, positions 
held, dates. 

c. Present position or occupation. 

d. Complete description of applicant’s responsibility 
for the proposed research project—for a degree, 
independent research, part of a larger project, and 
any other financial support received or expected. 

Each outline submitted in competition for the grant 
will be judged by the research committee on its merit as a 
research project and a contribution to the profession. 
Grants will be announced and awarded at each December 
business meeting of the Forum. Recipients will be expected 
to present a report of the completed project at a subsequent 
meeting of the Forum, in person or by proxy. 

Send five copies of the information outlined above to 
the chairman, women’s national aquatic forum, 


Anne K. Ross 
Physical Education For Women 
University of Rochester 
River Campus Station 
Rochester 20, New York 


BLIND EMPLOYEES TRANSFERRED 
SUCCESSFULLY TO NEW JOBS 


Who says handicapped workers don’t have flexibility on 
the job? Five blind dictating machine transcribers at the 
Veterans Administration Veterans Benefits Office in Wash- 
ington, D. C., have shown that they do. The five formerly 
made up a transcribing “pool” in the VA insurance Center 
in Washington, Several weeks ago the center moved to 
Philadelphia, and the “pool” had to be disbanded. 


The blind employees, for whom insurance terminology 
had become second nature, had to be transferred to other 
jobs. Three—Mr. Jean Dorf, Mrs. Helen F. Litvin and Mrs. 
Dorothy J. Richardson—moved over to the Claims Service 
of the Veterans Benefits Office. Here they joined two other 


blind dictating machine transcribers, Vernon A. Butler and 
Leon R. Trainer. 


The remaining two—Catherine M. Kolton and I. Lenore 
Swope—were assigned to the Medical Division of the Vet- 
erans .sctrefits Office, which already was employing an- 
other blind transcriper, Mrs. Dorothy Corso who, in 1956, 
had won an outstanding performance award. 


In a matter of days, VA reported, the five blind em- 
ployees had adjusted to their new working conditions and 
new vocabularies shot through with medical terms, as 
though they had been on the job for years. In fact, Mr. 
Dorf in the Claims Service consistently had been surpassing 
his job requirements by 40 percent. 


Verdict of their new supervisors: “They’re doing fine. 
In almost no time, they’re among our best.” Because of VA’s 
efforts in employing the blind as well as other handicapped 
workers, the agency recently received the “Employer of the 
Year” award from the Blinded Veterans Association. 
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DRIVE YOUR CAR 


—SAFELY mes 
—EASILY 


with new 
improved 
Mechanical 


GAS & BRAKE 


HAND 


CONTROLS 
$39.50 


lus Postage 
with copy 
of this ad 
KITS CAN BE 
INSTALLED 
IN 2 MOURS 


Here’s the greatest development in handicapped driver 
controls. One lever does both operations — works both 
brake and gas — makes your car absolutely fool-proof. 


The slightest touvh of you: fingers now operates your 
ear. Other units selling at more than three times our 
priee cannot give better performance. We guarantee this 
on a monéy-back basis. Thirty years’ experience in build- 
ing automatic clutch and brake controls is behind this 
guarantee. CALL OR WRITE FOR FREE PAMPHLET. 


Brake 3716 QUEENS BLVD. 
Center, } LONG ISLAND CITY 
enter, inc. 


NEW YORK 
Chas. Libby, Pres. STillwell 4-6417 
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FOR FURTHER INMORMATION WRITE 
DEPT. AM-3 TED HOYER & CO,, INC. 


BOX 949, OSHKOSH, WISCONSIN | 
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VET ATTENDS COLLEGE BY TELEPHONE 


Robert Mitchell of Long Island, N. Y., is attending 
college by telepnone in an unusual experiment conducted 
by Veterans Administration. Mitchell, a former Air Force 
master sergeant, has never even seen the campus of C. W. 
Post College in Brookville, L. I., where he is enrolled as a 
freshman preparing for law school, Stricken by polio while 
in service, the 42-year-old veteran is confined to a wheel- 
chair, with arms and legs paralyzed. He considers it a 
blessing that he can barely move his fingers. 


Since Mitchell cannot get about, VA agreed to finance 
special equipment to permit him to “attend” classes through 
a two-way telephone hook-up that works iike an office 
inter-communication system. From his_ specially-built 
“wheelchair home” in Glen Cove, L. I., the hook-up con- 
nects him with classrooms six miles away. 


He takes six courses in three of the school’s classrooms 
equipped with the telephone hook-up. From his custom- 
built desk equipped with an overhead transmitter and 
loudspeaker, he can listen to lectures and take part in class- 
room discussions, the same as any student. Although only 
his voice comes into the classroom, Mitchell has become a 
definite personality to his classmates and instructors. “We 
don’t think of Bob as a voice booming out of a loudspeaker,” 
one of his professors said. “He’s a specific personality, a 
fellow classmate. And he’s a fine student.” 


Instruction by telephone has been tried out privately 
before, but this is the first known instance of VA partici- 
pation. VA rehabilitation officials in Washington are keep- 
ing close watch on Mitchell’s progress—so far he’s been 
getting a string of A’s and B’s for his courses—to see how 
well training by telephone works out. The opportunity may 
be extended to other seriously disabled home-bound vet- 


erans in other cities where two-way telephone hook-ups are 
possible. 


Mitchell’s home in Glen Cove, where he lives with his 
wife and two daughters, was especially constructed to meet 
his needs. It is fitted with a driveway and ramps, extra- 
wide doors, an automatic electric bed which turns him over 
during the night and a hydraulic lift that puts him in his 
chair. He received a $10,000 grant from the VA to build his 
home. Since moving in, he has obtained a ham radio opera- 
tor’s license and, with the help of other “hams,” has a 
well-equipped amateur station. 


Mitchell contracted polio while serving with the Air 
Force in Newfoundland in 1952. For five months he 
breathed through a tube in his throat. Long hospitalization 


and physical therapy followed at the VA hospital in Brook- 
lyn, N. Y. 


What about the future? 


Mitchell believes there’s plenty of room in the law 
profession for a quadriplegic. “About 90 percent of law work 
doesn’t require courtroom appearances,” he explained. 
“There’s insurance, contract and closing procedures and the 
like. To make the grade, I know I have to do a little better 
than the next fellow, so I’ve buckled down to studying 
harder than I ever did before I got polio.” 
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STORES WHERE EVEREST AND JENNINGS PRODUCTS MAY BE PURCHASED 


Bowers AMBULANCE SERVICE, 430 E. Pacific Coast Highway, Long Beach, California. 





———— 


Peacock SurcIcat Co., INc., 1235 Texas Ave., Shreveport, Louisiana 





BetH-Mont Surcicat Suppiy Co., 6811 Wisconsin Ave., Chevy Chase, Md. 


ss Day 3-5276—Night 7-4910 
OLiver 4-6200 





THE COLSON-MERRIAM Co., 1623 N. Aisquith St., Baltimore, Maryland 





SEILER SurGicaL Co., Inc., 111 S. 17th St., Omaha 2, Nebraska 


.. Mulberry 2847 





AMSTERDAM BROTHERS, 1060 Broad St., Newark 2, New Jersey 
CosMEvo SurGicaL Suppty Co., 236 River St., Hackensack, New Jersey 


ATlantic 5825 





E. A. WarNIK Co., Simon Long Building, 50-52 S. Main St., Wilkes-Barre, Pennsylvania 


MarVIN F. Potarp Co., 1412 E. Broad St., Richmond, Virginia 


Diamond 3-5555 
2-8064 





STORES WHERE EVEREST AND JENNINGS PRODUCTS MAY BE RENTED OR PURCHASED 


ABBEY ReEntTs, 600 S. Normandie Ave., Los Angeles 5, Calif 





DU—4-5292; PL—2-3131 


AN—1-6134; HO—2-0924; HE—2-2973; TO—6-1714; OX—4-2603; OR—7-6178; CI—3-2101 


PO—39105; DI—4-7137; OL—2-2760; 
ABBEY RENTS, 2895 El Cajon Blvd., San Diego 4, Calif. ........ 


SY—5-7041; EX—4-3232; KI—5-1181 





ABBEY RENTS, 1314 Post Street, San Francisco 9, Calif. ............... 


ATwater—1-8151 





ABBEY RENTS, 2841 S. El Camino Real, San Mateo, Calif. .................. 


GRaystone—4-2525 
FIreside—5-5775 





ABBEY RENTS, 2315 Broadway, Oakland 12, Calif. 





ABBEY RENTS, 1827 “J” Street, Sacramento 14, Calif. 


Higate—4-8181 





ABBEY RENTS, 1000 E. Burnside, Portland 14, Ore. 


GIlbert—8-9151 





ABBEY Rents, 1000 Pike Street, Seattle 1, Wash. ........... 





BElmont—4-5001 
SEneca—5040 





ABBEY RENTS, 350 Broadway, Denver 9, Colo. ........................ 





ABBEY RENTS, 4041 Broadway, Kansas City 11, Mo. 


PEarl—3-4651 





ABBEY RENTS, 3230 Washington Blvd., St. Louis 3, Mo ...................... 


JEfferson—1-5200 





ABBEY RENTS, 2220 Lyndale Ave. S., Minneapolis 5, Minn..... 


OL—2-5700; MI—7-3300 





ABBEY RENTS, 2824 W. Fond du Lac Ave., Milwaukee 10, Wis. 


FE—8-8931; MI—6-6546 
UPtown—3-2000 





ABBEY RENTS, 3545 Reading Road, Cincinnati 29, Ohio ........ 





Best RENTALS, 2025 S. Shepherd Drive, Houston 19, Texas 


AVon—1-7000 
JAckson—3-4416 





MEDICAL ARTS SUPPLY, 233 Washington S.E. and Pharmacy 20-23 Sheldon S.E., Grand Rapids 2, Mich. ............ 9-8274 


Dowp CHAIR RENTAL & SALES, 138 South Highland Ave., Pittsburgh, Pa. 


MOntrose 1-5355 





Dowp CHAIR RENTAL & SALES, 4848 Weodward Ave., Detroit 1, Mich. 


Temple 3-3490 





Dowp CHAIR RENTAL & SALES, 310 N.E. 6lst St., Miami 37, Fla. 


89-8561 





Dowp CHaIR RENTAL & SALES, 392 Franklin St., Buffalo, New York 


ELMIRA DruG & CHEMICAL Co., 368 No. Main St., Elmira, New York ... 


sieges Cleveland 3335 
Dowp CHAIR RENTAL & SALES, (Canada) Ltp., i96 George St., Toronto 2, Ontario, Canada 





ses eicsecaieciadal EMpire 6-5405 
6289 





Sam Fortas HOUSE FURNISHING Co., INC., Main and Poplar, Memphis, Tenn. .. 


HEYL PuysIcians Supply Co., 419 State St., Erie, Pennsylvania 


JAckson 5-3515 





2-6785 





BURLINGTON SURGICAL APPLIANCES, 314 High St., Burlington, New Jersey 


Burlington 3-0052 








MANUFACTURERS OF ORTHOPEDIC AND PROSTHETIC APPLIANCES 


BIRMINGHAM ARTIFICIAL LIMB Co., 410 N. 19th St., Birmingham 3, Alabama 
GEorRGE S. ANDERSSEN Co., 3419 Walnut St., Philadelphia 4, Pennsylvania 
YALE SurcicaL Co., 1004 Grand Ave., New Haven 11, Connecticut 


3-1786 





State 7-3005 





UNCLASSIFIED 


NATIONAL Sports Co., Mfgrs. of Therapy Gym Mats, 360 Marquette St., Fond du Lac, Wisc WA 1-8200 
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PHYSICAL THERAPY 
& REHABILITATION EQUIPMENT 


THERAPEUTIC EXERCISE MAT 


Made of 242” Polyurethene Foam 
with water proof, plastic coated, nylon cover 
Designed for Physical Therapy 


The LaBerne Exercise Mats were designed after much 
study and research with Physical Medicine Depart- 
ments. Through this research and cooperation, it 
was found that 2/2" Polyurethene Foam covered with 
smooth, tough, plastic coated nylon offered a mat, 


firm yet soft, with complete protection of knees and 
elbows. 





4x7x2% covered 12 oz. nylon plastic coated, red or 
yellow, weight 15 Ibs. 
No. 9100 

Price $109.20 


Custom size 
$4.90 sq. ft. 
Same as above except 18 oz. nylon plastic coated 
cover, yellow only. 


No. 9192 
Price $137.20 





above—FINGER BOARD 


Wooden base, serving as an arm rest, has pegs which 
are used for abduction, or lateral stretching of fingers. 
Useful for re-education of muscles which control 
finger movements, and for loosening stiff joints. Stair- 
way of eight 34” steps, mounted on base 25” x 512”. 
Finished in natural. 


No. 405 


Custom size 
$5.90 sq. ft. 


Price $12.50 


left—SHOULDER LADDER 


A single, vertical unit with 36 steps at 14%” intervals. 
Offers progressive mobility of the arm at shoulder, 


elbow and wrist joint. Polished and lacquered in 
natural smooth finish. Ladder is 90” long. Holes 
drilled in each end for easy installation. 


No. 505 Price $15.00 


All Prices F.0.B. Columbia 


MAT PLATFORM 

Facilitates mat exercises for both therapist and pa- 
tient, Standard size 48”x84"x18”" high. Constructed 
of light weight reinforced steel frame. Top 34” ply 
hardwood finished in natural wood. Platform designed 
to support over one thousand pounds. 
No. 9296 48x84x18 inches 

Also available in any size and height. 


Price $79.50 


Phone SUnset 7-6162 


La Berne MANUFACTURING COMPANY 
Columbia, $.C. P.O. Box 5245 


oom ORIGINATORS OF THE -“WALK-OFF” PHYSICAL THERAPY TABLE 





